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PREFACE. 



In presenting the following pages to our fellow Members, as well 
as to the general pnblic, we cannot bnt «eall. attention to the in- 
creased importance of the papers written, and the immense amount 
of valuable sanitary work of which they are the evidence. A few 
years since, the subject of "Sanitary Science was one well-nigh 
ignored, or only looked upon a?lMnatter .to be' treated by the 
scientific few ; now how different, the noblest seats of learning and 
the humblest village schools alike recognise the necessity of the 
times, and class Sanitary Science as one of the most important of 
their studies ; and in the recognition of this ieucb will be seen the 
extent of the work achieved by the '' Association" from whence 
these papers emanate, and the value of the information given — ^not 
the £Micies of mere theorists, but the practical experience of men 
who are daily and hourly in the discharge of their official duties 
gathering the information herein detailed, and thus adding their 
quota, through the pages of these '^ Proceedings," to the important 

subject of Sanitary Science. 

C. J. 

Local Boabd Officb, Ealing, W. 
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GooLE, ToBKSHiBE K G. B. Tudor. 

Grantham, LiNOOLHsmBE .. .. S. G. Gamble. 

Great Gbimsbt J. Manghan. 

Halifax E. B. S. Escott. 

Handswobtb, Staffordshibe .. E. Kenworthy. 

Hanley J. Lobley. 

Habborne W. Newey. 

Harrooate, W. B. Yorkshire .. E. W. Harry. 

Harrow ..* F. N. Gowell. 

Harwich H. Ditcham. 

Hereford G. Gole. 

HiQH Wycombe F. W. Bomham. 

HoBNSET J. B. Bogers. 

Hove E. B. Ellioe-Glark (Member of 

Council), 

Hull J, ¥ot Bhoip (Member of Council), 

Hyde J. Mitchcdl. 

Ipswich E. Buckham. 

Kendal .. J.Banks. 

Kidderminster A. Gomber. 

Lancaster J.Hartley. 

Leeds A. W. Morant ( Vice-President). 

Leek T.Frost. 

Leicester E. L. Stephens (Member of Council), 

Leigh, Lancashibb G. Dickenson. 

LiTTLEBOBOUOH F. H. Shuttleworth. 

LiYEBPOOL , Q. V. DeeucoD. (Vice-President). 

Llandudno T.T.Marks. 

LoNOTON A. Hardwioke. 

Lowestoft B. H. Inch. 

Macclesfield Jabez Wright. 

Maidenhead E. Davey. 

Maidstone J. S. Anscombe. 

Malyebn J. E. Palmer. 

Manch^teb J. Q.Ijjnde (Past President). 

Mebthyb Tydfil 8. H&rpva (Member of Council). 

MiDDLESBBOUQH E. D. Latham. 

MiLVEBTON G.F.Smith. 

Newbuby B.Sargent. 

Newcastle-upon-Tyne A. "M.. Vastier (Member of Council), 

Newcastle-undeb-Lyme , J. T. Eayrs. 

Kewton-in-Makebfdsld B. Brierly. 

NOBTHAMPTON J. H. PldCOCk. 
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Oldbubt J. Devis. 

OswESTBT E. B. Smith. 

OxpoBD W.H. White. 

Pbmbhyn G. G. Powell. 

Plthoui'h B.Hodge. 

PoNTBPBAOT W. Soriven. 

PoBTBHOXTTH L J , B. QiBAioTex {Member of Council). 

Pbbsoot W. Gk)ldBworth. 

Pbbstwich S. 0. Trapp. 

Beading A. W. Parry. 

Bedditoh T. W.*Baylifl. 

Beioate J. H. C. B. Homibrook. 

BooHDALE T. Hewson. 

Byde T. Newman. 

Sale A. G. McBeath. 

Sgabbobouoh J. Petch. 

Sheebness . . . . H. S. Pollard. 

Sheffield B. Davidson. 

SmiiDON AND East Thiokley . . J. Graggs. 

Shbewbbubt . . * G. J. Bntler. 

Southampton J. Lemon {Past President), 

SouTHPOBT W. Crabfcree. 

South Shields M. Hall. 

SowEBBT Bbidge J. H. SmethuTst. 

Stookton-on-Tees J.Hall. 

Stoke-on-Tbent 0. Imiam {Late Borough Surveyor), 

Stow-on-the-Wold B. H. Valle. 

Stbatfobd-on-Avon T.T.Allen. 

Stbetfobd H. Boyle. 

St. Geobqe, Gloucestebshtbe . . W. Dawson. 

Sundebland O. Thwaites. 

Taunton J. H. Smith. 

Tedd&oton T. G^x)dchild. 

Teweesbubt, Glouoestebshibe W. H. Gray. 

TiFTON, Staffobdshibe W. Jepson. 

ToNBBmGB W. Noot. 

ToBQUAT J. Little. 

Town Mallino F. Y. G. May. 

Toxteth Pabk, Liyebfool .. J. A. Hall. 

Tbanmebb .. W. A. Biobardson. 

Twickenham . . H. M. Bamsay. 

Tynemouth J. P. Spenoer. 

Ventnob J,G,lAYeaa:y {Late Town Surveyor), 

Wakefield J. Pagan. 

Wallasey J. T. Lea. 

Walsall W. J. Boys. 

Wanstead J. T. Bressey. 

Wabminsteb T. Cmse. 

Wabbington T. Longdin. 

Wabwiok 'E.FTiiohtad {Vice-President), 

Watebloo, Liyebfool B. Thompson {Late Borough Sur- 
veyor), 

Watfobd O. C. livejoy. 
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T0WK8 AND DIBTRIOTS REPBBSEITFED BY MEMBSRS. 



Wath-upon-Dbarnb S. Bodgen. 

Wednesbxtby J. W. Fereday. 

WELLiNOBOBOuaH E. Sharman. 

West Bbomwioh, Staffobdbhibe . . T. K. Lofthonse. 

West Derby, Liybbfool . . . . E. H. Allies. 

West Ham, London .. .. .. L. Angell (Past Frestdent}^ 

Weymouth and Mbloombb Regis.. W. B. Morgan. 

WiLLENHALL .. B.Baker. 

WiLLESDEN O. G. Bobson. 

WoLVBBHAMPTON G. B. Thoms. 

WoBTHiNQ J. Lund. 

Wbexham J. W. M. Smith. 



1 RULES OF THE ASSOCIATION. 



' !• — That the Society be named the " Association of Municipal 

I AND SaNITABY EnGINEEBS AND SuBVEYOBS." 

II. — That the objects of the Association be — 

a. The promotion and interchange among its Members of that species 

of knowledge and practice which falls within the department of 
• an Engineer or Surveyor engaged in the discharge of the duties 

imposed by the Public Health, Local Government, and other 
Sanitary Acts. 

b. The promotion of the professional interests of the Members. 

c. The general promotion of the objects of Sanitary Science. 

III. — That the Association consist of Civil Engineers and 
Surveyors holding permanent appointments under the 
various Municipal and Sanitary Authorities within the 
control of the Local Government Board, and such 
Honorary Members as shall be elected by the Council. 
Members who retire from their official position are 
eligible for re-election by the Council. 

IV. — That the Afiairs of the Association be governed by a 
Council, consisting of a President, Three Vice-Presidents, 
Twelve Members, and a Honorary Secretary, to be 
elected annually. The Past Presidents and the District 
Secretaries for the time being shall also be Members of 
the Council 

V. — That the Council shall nominate one name for President, 
six for Vice-Presidents, one for Secretary, and twenty- 
two Ordinary Members from whom to elect the Council. 
Such Nominations shall be printed and sent to each 
Member of the Association not less than thirty days pre- 
vious to the Annual Meeting. Every Member shall 
be entitled to vote for or erase any of such Nominations, 
or substitute other names, subject in all cases to the 
limits of Eule IV., and return the same within seven 
days of the date of issue, and the Members who shall 
obtain a majority of votes shall respectively be duly 
elected President, Vice-Presidents, Members of Council, 
and Honorary Secretary for the ensuing year. 

h 



XYIU BULBS OF THB ASSOCIATION. 

YI. That the Association be formed into District Committees 
"which shall include the whole of the Members. Such 
Committees shall meet from time to time, in convenient 
centres, for the discussion of matters of local and general 
interest connected with the Association. Each District 
Committee shall appoint a Local Secretary, who will keep 
records of local proceedings, and communicate with the 
Council. No District Committee or Local Secretary 
shall be entitled either to represent or act on behalf of 
the Association. 
VII. That a General Meeting and Conference of the Association 
shall be held annually in such towns, in rotation, as may 
aflford convenient centres for assembling the Members. 
VIII. That an entrance-fee of One Guinea, and a subscription of 
One Guinea per annum, from Civil Engineers and 
Surveyors under Bule IIL^ shall constitute Membership 
of the Association. 
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ADVERTISEMENT. 

The Association is not responsible for the statements or opinions 
advanced in the Papers and Discussions contained in the following 
pages. 




ASSOCIATION OF MUNICIPAL AND SANITARY 



\ 



ENGppa[SMiB;^VEYORS. 

WAR? 8* ^-9 18 
FOT^TH ,ANNUA1^ MEETING, 
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ty i^m wm z \)m, 1877, 
Held at the Offices of the Sanitaby Authority, Bbistol. 

The Members of the Association assembled at 12.30 in the Board 
Boom of the Sanitary Authority, Bristol. 

Mr. Jambs Lemon, M. Inst. O.E., of Southampton, President of 
the Association, in the chair. 

The Pbesident, having expressed his personal satisfaction at 
again meeting the Members of the Association, and haying con- 
gratulated them upon the success of the Association, called upon 
the Hon. Sec, Mr. Charles Jones, of Ealing, to read the Annual 
Report of the Council. 

To the Members of the Association of Muni-dpdl and Sanitary 

Engineers and Surveyors. 

Keport of the President and Council fob the 

Yeab 1876-7. 

Gentlemen, — The President and Council of the past year have 
much pleasure in meeting their fellow Members in the ancient 
City of Bristol, and in resigning into their hands the oflScial posi- 
tions to which they had the honour of being appointed at the last 
Annual Meeting, held in July, 1876. 

Your Council regret that from causes over which they had no 
control the District Meetings have not been so frequent as could 
be desired. The removal of the Home District Secretary, Mr. 
Ellice-Clark, from Eamsgate to Derby, was, as may readily be 
supposed, an unfortunate circumstance, as it was impossible to find 
a gentleman at once to form so earnest and energetic a centre for the 

B 
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Home District to rally around ; the difficulty is, however, now sur- 
mounted hy the return of Mr. Clark to the Home District, and the 
promptness with which he has got to work, having already com- 
menced, in conjunction with Mr. Buckham, of Ipswich, operations 
in the Eastern Counties. 

In the Yorkshire District a similar circumstance has occurred. 
Mr. Alty having resigned his position at Keighley for the Town 
Surveyorship of Barrow-in-Furness, found it impossihle to work 
the District during the year ; this, we are happy to say, has been 
remedied likewise, for at our Meeting convened at Hali&x on the 
13th of the present month, when, Mr. Alty having resigned, Mr. B. 
C. Cross, of Dewsbury, was appointed Secretary, and in communi- 
cating with the Hon. Sec. upon the subject, states as follows : — 
" We are about to have a strong eflFort to get some good meetings 
up here, and I believe that if properly worked we shall succeed." 

Although during the past year the District Meetings have been 
less frequent, the Council do not feel that it in any degree evinces 
a decline in interest in the Association work, the long distances 
many of our Members have to travel, and the desire not to multiply 
times of absence from official work, will well account for any 
apparent difference in the work of the year over the preceding, 
and you have reason to look forward to the current year as one 
probably of considerable success. 

The intimation which the Members received some few weeks 
since with respect to the publication of Proceedings wiU, we beUeve, 
be generally acceptable to the Members and add to the interest of 
all concerned. Members will obtain the various papers within a 
month of the time of deUvery, instead of waiting some twelve 
months as at present, the experience of the past year proving 
beyond a doubt the importance of such an arrangement ; and the 
Council cannot but feel that the work already done has been a 
trespass upon the time of our valued friend, Lewis Angell, Esq., 
which should not longer be permitted to exist. The number of 
Members at present associated with us is nearly 200, and new 
Members are coming in. 

The Council recommend that the Annual Meeting for 1878 
should be held at Liverpool. 

The result of the ballots for office for the year 1877-8 is as 
follows : — 

President — Frederick Ashmead, M. Inst. C.E., Bristol. 
Vice-Presidents. — G. F. Deacon, M. Inst. C.E., Liverpool ; A. W. 
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Morant, Assoc. Inst. C.E., Leeds ; E. Pritchard, Assoc. Inst. C.E., 
Warwick. 

Members, — P. B. Coghlan, C.E., Sheffield ; 0. A. Dunscombe, 
C.E., M.A., Derby ; E. B. Ellice-Olark, Assoc. Inst. C.E., Hove ; 

A. M. Fowler, M. Inst. C.E., Salford; J. E. Greatorex, C.E., 
Portsmouth ; S. Harpur, Assoc. Inst. C.E., Merthyr Tydvil ; P. C. 
Lockwood, Assoc. Inst. C.E., Brighton; E. J. Purnell, C.E., 
Coventry ; J. Fox Sharp, Assoc. Inst. C.E., Hull ; E. L. Stephens, 
C.E., Leicester; T. C. Thorbum, O.E., Birkenhead; W. S. Till, 
C.E., Birmingham, 

Past Presidents. — L. Angell, M. Inst. C.E., F.E.I.B.A., Strat- 
ford, E. ; J. Lemon, Assoc. Inst. C.E., Southampton ; J. G. Lynde, 
M. Inst. C.E., Manchester. 

Auditor. — A. W. Parry, Assoc. Inst. C.E., Beading. 

District Secretaries, — B. C. Cross, C.E., Yorkshire District ; E. 

B. Ellice-Clark, Assoc. Inst. C.E., Home Counties District; E. 
Pritchard, Assoc. Inst. C.E., Midland Counties District ; E. Vawser, 
M. Inst. C.E., Lancashire and Cheshire Districts. 

Honorary General Secretary. — C. Jones, Assoc. Inst. C.E., 
EaUng. 
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PRESIDENT'S ADDRESS. 

Gentlemen, 

Mr. Lewis Angell, on taking the Presidential Chair of this 
Association for the second time in 1874, expressed a wish that 
'^ Goyemment would establish some standard method applicable to 
varying circumstances for the drainage of towns." 

And during the present year one of the most, if not tTie most, 
important report issued by the Local Government Board, has been 
the Eeport by Mr. Eobert Eawlinson, O.B., C.E., and Mr. Clare 
S. Bead, M.P., with Mr. S. J. Smith, on " The Several Modes of 
Treating Town Sewage." The conclusions arrived at being very 
much in accord with those already propounded by the Members of 
this Association — notably as regards the question of the non-pro- 
ductive manipulation of sewage by any known process. 

The condemnation of the dry-earth or pail systems, although 
not so generally admitted, is quite in unison with my own views, 
and also that the best and cheapest mode of dealing with the sewage 
of towns is by discharging it into the sea. 

It is also satisfactory to have the opinion of so high an authority 
as to the working of Captain Liemur's pneumatic system, viz. that 
it is not adapted for our English towns. 

In Mr. Angeirs first Presidential Address in 1873, he mentioned 
as one of the greatest difficulties the Sanitary Engineer had to 
contend with was to induce people to appreciate sanitary principles, 
but the question of house drainage and sewage of towns has now 
received a considerable amount of attention, and during the past 
year, especially under the auspices of the Society of Arts, at whose 
rooms in London a conference of the Sanitary Engineers of the 
country was held on the 9th and 10th of May, 1876, when the 
several modes of dealing with sewage and matters connected with 
its disposal were discussed, and the following conclusions arrived at 
by the Executive Committee, viz. : 

That a sewage farm properly conducted is apparently the best 
method of disposing of water-carried sewage ; 

That by precipitation or filtration a sufficiently purified effluent 
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can l)e produced for discharge "without injurious results into water- 
courses or rivers, but that the sludge in a manurial point of view 
is of low and uncertain commercial value, and that means must be 
used for getting rid of it without reference to possible profit. 

In towns where a water-carriage system is employed, thorough 
ventilation, a proper connection of the house drains and pipes with 
the sewers, and their arrangement and maintenance in an efficient 
condition, are absolutely essential. 

With regard to the various dry systems, where collection at 
short intervals is properly carried out, the result appears to be 
satisfiictory, but no profitable application of any one of them appears 
as yet to have been accomplished. 

It was conclusively shown that no one system for disposing of 
sewage could be adopted for universal use, but for health's sake, 
without consideration of commercial profit, sewage and excreta 
must be got rid of at any cost. 

The resolutions submitted as the basis of petitions to Parliament 
by the Executive Committee have been in force in this city since 
May, 1871, viz., that plans and sections of all drains are to be 
deposited at the offices of the Authority, and all new houses before 
being occupied are required to be certified by the City Surveyor as 
having been completed in accordance with the Bye-laws. 

Also in November last, a paper was read at the rooms of the 
Society of Arts by Major-General P. 0. Cotton, C.S.I., on house 
drainage. 

Another paper was read before the Liverpool Architectural 
Society, in the same month, by Mr. T. Mellard Reade, C.E., on 
how to drain a house. 

And an architect of this city, Mr. Henry Masters, has published 
a letter on sewer gas and house drainage ; how to keep out the 
former, and how to construct and ventilate the latter, viz., by pro- 
ducing a constant current of air in the drains by means of two air- 
pipes, east and west of the house, and having the drain connecting 
with the sewer doubly trapped. 

The President of the New York Board of Health for the year 
1873, states that house drains should at all times be air and water 
tight, and have ample ventilation; that ventilating pipes to be 
efiective should be as near as possible the diameter of the pipes 
intended to be ventilated, and never less than one-half of such 
diameter, and should be carried at least 2 feet above the roof of 
the house. 
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I'he question of ventilation of sewers and drains liaving been so 
frequently discussed, I do not propose introducing the subject here, 
except to say that Bristol stands almost alone in this matter ; its 
sewers having been working successfully for upwards of twenty 
years without ventilation. Of late years some of the house drains 
have been ventilated, and all communication with the main sewers 
cut off in a somewhat similar manner to that proposed by Mr. 
Masters ; and I hold if this is properly done the necessity for venti- 
lating the main sewers does not exist, unless it be to allow men to 
enter them for cleansing or other purposes ; and I am of opinion 
that if the original construction of the sewers is effectual and the 
water supply is ample, such cleansing is rendered unnecessary, and 
consequently ventilation ; but an opportunity will be afforded at 
this Meeting of hearing the opinions and experience of the several 
Members now present on the reading of a paper describing the 
sewers of the city. 

We have also a Sanitary Institute of Great Britain, meetmg in 
Spring Gardens, presided over by the Duke of Northumberland, all 
* tending to show that the question of sanitary reform is considered 
of much more importance now than formerly. 

The question as to the apportionment of the costs of improvement 
expenses in private streets has undergone some alteration during 
the past year, more especially as regards the ownership of side 
streets, or the ends of streets abutting on private property, under 
38 and 39 Vict., chap. 55, P. H. Act, 1875, sec. 150. As to 
ownership of side streets, see '• Pound and Northbrook v. Plumstead 
Board of Works," which holds that the owner of streets laid out 
on private land is owner of lands liable to pay proportion of costs 
of paving, (Src, &c. 

And " Plumstead Board of Works v. British Land Company " 
confirms this by declaring the owners of land laid out for building 
are owners of streets set out for the same, and thrown open to the 
public, and as such liable for the proportion of streets on which 
they abut (that is, at intersections or cross streets). This case was, 
however, appealed against in the Exchequer Chamber, when the 
decision of the Queen's Bench was reversed, and it was held that 
the owner of land laid out for building was not, within the meaning 
of the Act, an owner of land in respect of ground laid out as 
roads and dedicated to the public, and was not liable to pay propor- 
tion of cost of paving, &c., new streets on which such other streets 
abut* 
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It may not be generally known, but for several years past at my 
recommendation the Bristol Authority have charged the several 
owners 5 per cent, on the outlay for superintendence of works in 
private streets, which amount goes to tiie credit of payment for 
salaries. 

The Bill for the Prevention of the Pollution of Eivers, 1876, 
has now become law, and the Inspectors appointed for carrying 
out its provisions are Mr. Eobert BawUnson, O.B. and C.E., and 
Dr. Eobert Angus Smith, F.E.S., but I have not as yet heard 
of any action having been taken under the same. 

Several District meetings have been held during the year, as has 
already been reported. 

These meetings, I hold, are very important to the well-being 
of the Association ; they have not been quite so numerous as in 
former years, but I hope we shall after this Annual Meeting do 
better in this part of the country, and form a district for the 
western counties during my year of office. 

The question as to the best material for carriage-way pavements 
continues to receive a considerable amount of attention ; my own 
opinion is still the same as expressed at the last General Meeting 
in London, viz., that for cleanUness and comfort, wood paving is 
the best, and so far as my experience goes, I prefer the asphaltio ; 
but having had the ends of the wood blocks laid close together the 
expansion of the wood during wet weather has forced upwards the 
paving of the footways on either side of the roadway to such an 
extent as to necessitate relaying. And for durability I am still of 
opinion that granite sets laid in pitch and tar is most advantageous 
in all respects. 

Up to within the last three years, we have in Bristol been con- 
tent to use the local limestone for our macadam roads aud streets, 
but we have now introduced granite, greenstone, millstone grit, 
and other materials for some of our streets of great traffic, and 
after eighteen or twenty-four months' trial I am inclined to give 
the preference to a greenstone obtained from Penzance, as making 
the best road under all circumstances. 

The best material for footpaths depends somewhat upon locality, 
as, for example, we have near this city a local stone known as 
"pennant," which is found near the coal-measures; this can be 
furnished at a price lower than any other material of equal dura- 
bility, its average life being about twenty years ; we do not there- 
fore use any other material for our principal thoroughfares, but for 
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our Buburban paths we use instead of gravel a gas-tar paying, 
which lasts from six to eight years, according to the traffic. 

Tramways have now been introduced into this city, and. have so 
far proved a complete success and a great convenience to the 
general pubUc, although the pubhc using their own carriages 
complain of the interference with the comfort of the roads through 
which the tram-cars pass. 

The mode of laying adopted, after much consideration, is that 
known as " Eincard's " patent, viz. with iron chairs 3 feet apart 
and side iastenings. The hues are for the most part single, with 
sidings or passing places at frequent intervals ; but I am inclined 
to think that as a rule it will be to the interest of all parties con- 
cerned if tramways in streets of ordinary width were laid double. 

The greatest incline now worked in this city is atCokton Street, 
which has a gradient of 1 in 16, and requires four horses to draw 
one tram-car containing eighteen passengers inside and twenty 
outside. 

The roadways inside the rails, and for 18 inches outside each 
rail, are in all cases pitched with granite sets. 

The question of using power other than horse-power has been 
considered by a Committee of the House of Commons, but they 
have not yet sanctioned the use of steam power on tramways ; the 
last successful trial of a street steam-tramway engine was, I under- 
stand, made at Belfast. 

Again thanking you for the honour you have conferred upon 
me, I will conclude by asking your support and assistance ia 
carrying out the duties of the office during the coming year. 
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EEPORT ON THE DRAINAaE OF THE CITY 
AND COUNTY OF BRISTOL. 

By FEEDEEICK ASHMEAD, M. Inst. C.E., Engineeb and 

SUBYEYOB TO THE SaNITABY AuTHOBITY. 

The Borough of Bristol extends over an area of 4687 acres, or 
nearly 8 square miles, containing a population at the last census, 
in 1871, of 182,524, with an estimated population at the present 
time of 20.2,950, and about 140 miles of streets and roads. The 
rateable value in April, 1877, was 772,623Z. ; number of houses in 
1871, 27,536. 

Before describing in detail the drainage of the Borough, it will 
be necessary to give a few particulars as to its position in relation 
to the rivers Avon and Frome, as until the commencement of the 
present century the tidal waters of these rivers flowed up the 
present Floating Harbour, underneath the Drawbridge, and up the 
river Frome on one branch, and up the Grove underneath Bristol 
Bridge on the other branch, as far as Hanliam Mills, at which time 
they received the whole of the drainage of the districts through 
which they passed. 

About the year 1803, the Bristol Docks Company was formed 
for the purpose of floating a portion of the river, by constructing 
dams, entrance basins, and locks, also making a new channel for the 
river Avon, under the direction of Mr. William Jessop, O.E. 

On the 30th April, 1809, these works were set in operation, and 
the rivers Avon and Frome were dammed up, and the waters 
therein became stagnant. From that period to the year 1825 
frequent complaints of the very disagreeable and unwholesome 
effluvia arising from the Frome (part of the Floating Harbour) were 
made to the Dock Company, and other pubUc bodies. And on the 
1st day of August, 1825, the Commissioners for paving, cleansing, 
and hghting the city (in whom the property of the common sewers 
was vested), in consequence of the then pernicious condition of the 
water in the Frome part of the harbour, appointed a Committee 
to inquire into the state of the sewers which emptied themselves 
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into that part of the Float, and to consider whether any and what 
remedy could be adopted whereby the sewage might be conveyed 
oflF without being deposited in the Floating Harbour. 

In the course of the investigation pursued by this Committee, 
they ascertained that common sewers of about 5| miles in length 
emptied themselves into the Frome, and the Commissioners 
forwarded to the Dock Company a representation of the state of 
the Frome and the Uabihty of the Company to apply a remedy. 

This was eventually done by the Dock Company constructing 
the culvert known as Mylne's Culvert, the Bread Street culvert 
having been previously constructed by the Dock Company; the 
greater part of the sewage then discharging into the Floating 
Harbour was by these culverts diverted into the river Avon. 

These culveiis being important works connected with the drainage 
of the city, a short description of the same may not be considered 
out of place. The first, named " Mylne's Culvert," constructed by 
Mr. William Chadwell Mylne, M. Inst. C.E., F.E.S., and by whose 
name the culvert has since been known, commences at the stone 
bridge, 5 feet 6 inches high by 5 feet wide, passing in front of the 
Tontine warehouses along the Broad and Narrow Quays to near 
Prince Street Bridge, from whence it passes under the Floating 
Harbour for about 100 yards in cast-iron pipes, 3 feet 6 inches in 
diameter, forming a syphon or dip of 7 feet ; these pipes are well 
and securely laid to the required angle by means of turned and 
bored ball and socket joints, and bolted together after being fixed 
in place ; the culvert is then continued in a line parallel with the 
Prince Street Bridge Eoad, and discharged into the river Avon in 
front of the Gaol, the size at this part being an oval of 5 feet 
6 inches by 5 feet, with a gradient of 1 in 247. 

Bread Street Culvert commences near the Castle Mill at the 
bottom of Tower Hill, 3 feet 6 inches in diameter, passing along 
Bread Street and Avon Street, in front of the Gas Works, tf> the 
side of the feeder near the Marsh Bridge, continuing under the 
feeder in cast-iron pipes similar to the pipes described above for 
Mylne's Culvert,^ and formerly continued under Messrs. Hare's 
premises into the river, but it now continues along the road, and 
discharges into the river Avon, above Totterdown Lock, the size 
being 3 feet 6 inches high by 3 feet, having a gradient of 1 in 300. 

Those culverts with the existing sewers in the old city, and the 
new sewers constructed by the late surveyor to the Commissioners, 
Mr. John Armstrong, Associate Inst. C.E., making a length of 
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about 41 miles, completed the drainage of the old city at the time 
of the adoption of the Public Health Act. 

This Act was, after considerable opposition by the then Com- 
missioners, applied in 1851, and at the same time the outlying 
districts of CHfton, Westbury, St. Philip and Jacob, and the dis- 
trict of Bedminster were placed 'under one government, viz. 
the Corporation of the City and County of Bristol, acting as the 
Local Board of Health, since which time the management and 
control of the sewers of the whole district have been entrusted to a 
Committee of the Council elected annually. 

One of the first acts of this Committee was to ascertain the state 
of the drainage of the whole borough, with a view to improving 
the same ; and after considerable discussion as to the best means of 
accomplishing this object, it was decided to proceed with the 
drainage gradually and in districts, as the best and cheapest mode, 
this course being almost a necessity in consequence of the peculiarly 
isolated position of parts of the borough by reason of the rivers 
Avon and Frome, the Floating Harbour, locks, tidal basins, and 
other works naturally dividing the whole borough into districts. 
The levels and dimensions of the sewers being so designed and 
arranged as to form one continuous scheme to be eventually united 
so as to discharge the sewage of the whole borough at one or two 
points on each side of the river for deodorization or for continuing 
the same to the mouth of the river Avon, as may be hereafter 
determined. 

And for drainage purposes, the borough has been divided into 
six districts, as follows : No. 1. CHfton High Level ; No. 2. Bed- 
minster ; No. 3. Clifton Low Level ; No. 4. St. Philip's ; No. 5. 
The Frome; and No. 6. The Avon, intercepting. The districts 
most requiring attention being first undertaken. 

1. Clifton High Level Disteiot. — For drainage purposes 
Clifton has been divided into two districts, viz. the High and the 
Low Level Districts, and the first undertaken was the High 
Level District. It includes the whole of the higher parts of Clifton, 
and parts of Westbury and Cotham, coloured pink on the plan, 
and is drained by means of a main sewer commencing about 9 feet 
under the lowest part of Hampton Eoad, of the size 3 feet 6 inches 
high by 3 feet wide, with a gradient of 1 in 300, passing under 
"White Ladies Eoad at a depth of 20 feet ; it continues along Alma 
Koad of the size of 4 feet by 3 feet 6 inches, and the same gradient 
of 1 in 300, to Pembroke Eoad, at which point it is about 42 feet 
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nnder the anrfiEtce of the road at its lowest point ; the sewer then 
continues nnder the College grounds at a depth of ahout 64 feet, 
until arriving at the Clifton Down Boad at a depth of 74 feet with 
the same fall, and a size of 4 feet by 3 feet 6 inches; passing 
underneath Bridge VaUey Koad it arrives at the new zig-zag, at 
which point it is continued 4 feet in diameter, and passes down an 
incline of about 1 in 4 to the river Avon. 

Main branch sewers are constructed along the seyeral main roads 
of the district, viz. White Ladies Boad, Bedland Boad, and Cotham 
Boad, as shown in the plan and sections, which, with smaller size 
sewers, drain into the main sewer already described. 

The area of this district is about 1041 acres. The length of 
new sewers about 11 miles, and the cost of same about 34,0147. 
The drainage of the district was commenced in June, 1855, and 
finished about Jrily, 1857. 

The money for the cost of the sewers in this district was 
borrowed of the Public Works Loan Commissioners, at 5 per cent., 
for a term of twenty years only, the principal and interest being 
raised each year; the whole sum has now been paid oflf, and 
consequently the sewer rate in this district will no longer be 
charged. 

The rateable yalue of the district in 1855 was 75,200Z., and in 
1875 was 149,178Z., the highest rate made for drainage purposes 
was Is. in the pound, which was gradually reduced to 2d, in the 
pound, and, as before stated, is now paid oflf. 

On submitting the plans of this first district for the approval 
of the Local Government Board in London, Mr. Austin, Superin- 
tending Inspector, was sent down to represent to the Committee 
the advisability of adopting small-size pipes instead of brick sewers ; 
and the writer was directed to proceed to St. Thomas, near Exeter, 
Birmingham, and other places, and report on the drainage as there 
carried out : the result of such inquiry being the confirmation of 
the original report which was adopted by the Committee, and even- 
tually the sanction of the Government was obtained, and the sewers 
have been constructed as originally designed. The results have 
fully confirmed the soundness of the decision then arrived at ; the 
sewers having continued to work in a satisfactory manner to the 
present time without failure of any description or additional cost 
for cleansing, flushing, or repairs. 

2. Bedminsteb District. — The next district taken was part 
of the parish of Bedminster, coloured green on the plan, and situate 
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on the south side of the river Avon, this being considered by the 
Committee the next most urgent. 

It is drained by the main sewer commencing in East Street about 
13 feet under the roadway, 4^ feet by 4 feet in size ; passing into 
Dean Lane at a depth of about 12 feet, it continues along the same 
and passes under Nelson Terrace and Coronation Eoad, at a depth 
of about 40 feet, and formerly discharged into the river Avon at 
that point, but has now been connected with the new sewer con- 
structed for the Avon Sewer District, and carried down and dis- 
charged near Clift House ; this district lying low and the outfall 
being closed for several hours during each tide, it was necessary to 
construct the main sewer of a larger size, viz. 6 feet by 5 feet 6 
inches, as a containing sewer or reservoir, the gradient being 1 in 
300. 

Main branch sewers have also been constructed along North 
Street, East and West Streets, as shown on plan and sections, and 
with other smaller sewers complete the drainage of the district, 
and discharge into the main sewer already described. 

A separate out&ll sewer, called Parsons Street sewer, was also 
constructed for a portion of this district, lying on the extreme 
boundary of the borough, commencing at a depth of about 8 feet, 
and in size 2 feet 6 inches by 2 feet ; continuing along Parsons 
Street it passes under the main road to Bedminster Down at a 
depth of about 33 feet, under some high ground near Bedminster 
House at a depth of about 46 feet into the low-lying district of 
Dackmoor, along which it continues, passing under the main road, 
to Ashton, and through the fields to the river Avon, discharging 
near Clift House, having a gradient of 1 in 300 feet. 

The area of this district is about 607 acres, the length of sewers 
about 5f miles, the cost of same about 11,424Z. The drainage of 
the district was commenced in October, 1855, and completed about 
July, 1858. 

The money for the cost of the sewers in this district was obtained 
from the PubUc Works Loan Commissioners at 5 per ceni, to be 
repaid in twenty years. 

The rateable value of this district in 1856 was 20,767Z., and in 
1875, 39,736Z. ; the highest rate made for drainage purposes was 
Is, 6d. in the pound, which has been gradually reduced to the rate . 
of 5d. in the pound, and the whole is now paid oflF. 

3. Clifton Low Level District. — The next district under- 
taken was the Low Level District of Clifton ; it includes the portion 
of Clifton not provided for in the High Level District of Clifton, 
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and is coloured yellow on the plan. The main sewer of this district 
may he called an intercepting sewer, as it passes in nearly a parallel 
line with the Floating Harhonr and the river Ayon; it is also 
constructed suflSciently large to receive the drainage from a portion 
of the Frome District, to he hereafter described. 

It commences in Hot well Eoad, at the bottom of Jacob's Wells, 
at a depth of 13 feet, and in size 3 feet 6 inches by 3 feet ; it con- 
tinues along the Hotwell Eoad and is provided with storm over- 
iBows into the Floating Harbour, and means for flushing the sewer 
from the Floating Harbour is also provided ; continuing along the 
Hotwell Eoad it passes in front of Dowry Parade, St. Vincent's 
Parade, underneath the rocks to the towing-path in front of Point 
House to the outlet of the High Level Sewer District, at an average 
depth of about 22 feet and 4 feet 6 inches by 4 feet in size, with a 
gradient of 1 in 600. 

The area of this district is about 279 acres, the length of new 
sewers about 3 miles, and the cost of same 13,969/. The construc- 
tion of the sewers was commenced about June, 1858, and com- 
pleted about July, 1859. The money for the same was also 
borrowed from the PubUc Works Loan Commissioners for twenty 
years at 5 per cent, in 1858, at which time the rateable value of 
the district was 50,315Z., and the present value is 72,970Z. The 
highest rate made for drainage purposes was 9d. in the pound, and 
the present rate is 3d. in the pound ; the whole amount borrowed 
will be paid oflf in 1878. 

4. St. Philip's District. — This district is situate on the east 
side of the borough, and is bounded on the north by the river 
Frome, on the west and south by the Floating Harbour, and on the 
east by the boundary of the borough, and is coloured blue on the 
plan. This district was partially drained by the Bread Street 
culvert already described, but a new main sewer has been con- 
structed, commencing at Baptist Mills and continuing along the 
south side of the river Frome, so as to intercept all drains dis- 
charging into the said river so far as Haberfield Street, up which it 
passes, and continues along Captain Carey's Lane and underneath 
Old Market Street at a depth of 32 feet 6 inches, and in size 3 feet 
6 inches by 3 feet, with a gradient of 1 in 500. It then continues 
along under John Street, St. Philip's Plain, Bread Street, and 
into Cheese Lane, along which it passes, continuing along Avon 
Street to the Feeder near Marsh Bridge, under which it passes in 
cast-iron pipes before described for Bread Street culvert ; it then 
continues along the Feeder Eoad and discharges into the river Avon 
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above Totterdown Lock, having a gradient of 1 in 500. This 
sewer with smaller branches completes the drainage of the district. 

The area of this district is about 685 acres, the length of new 
sewers about seven miles, and the cost of same about 25,1 2 IZ, 
The drainage of the district was commenced about August, 1858, 
and completed about November, 1861. The money for this district 
was also borrowed from the Public Works Loan Commissioners 
for twenty years at 5 per cent. 

The rateable value of the district in 1858 was 67,151Z. and the 
present value is 127,277Z. ; the highest rate made for drainage 
purposes in this district was lOd. in the pound, and the present 
rate is 2d, in the pound ; the whole of the money borrowed will 
be paid oflF in 1878. 

5. Frome iNTBRCBPTiNa Sewbr DISTRICT. — This district lies 
on the north side of the river Frome, which river formerly received 
the drainage of the district, and is coloured brown on the plan. 

This district has been divided into separate areas, and is now 
drained by means of two main sewers, one for the higher ground, 
and the other for the lower level. The first-named commences at 
the boundary of the borough in Stokes Croft Eoad, at which point 
it receives the drainage of Horfield Parish, lying outside the 
boundary of the borough (the said parish having paid the Sanitary 
Authority the sum of 410Z. for such use, and entered into an 
arrangement to pay pro rata any additional cost the Authority 
may hereafter incur by deodorization or other expense), passing 
along Stokes Croft Boad at a depth of 10 feet, of the size of 3 feet 
by 2 feet 6 inches, with a gradient of 1 in 201*5 ; it continues 
along Jamaica Street in front of the Infirmary along Upper 
Maudlin Street, at a depth of about 28 feet, into Trenchard Street 
to the bottom of Lodge Street, at which point there is an incline 
of 1 in 19 into Frogmore Street, passing the bottom of Park 
Street at a depth of 18 feet ; it continues along College Street, 
passing the back of the gas-works at Canons Marsh, and discharges 
into the main sewer for the low level district of Clifton, before 
described, and into the tidal river. 

The low level main sewer commences at Baptist Mills, on the 
north side of the river Frome, and passes under Ashley Boad at a 
depth of about 10 feet, and in size 3 feet 6 inches by 3 feet, and 
continuing underneath the new road into Newfoundland Boad, 
along which it passes at a depth of about 17 feet, and in size 4 feet 
by 3 feet 6 inches, with a gradient of 1 in 600, into Milk Street, at 
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which place daring the construction a large quantity of water was 
met with, and it was feared that the water supply of the district 
would be permanently interfered with. Sir Joseph William Bazal- 
gette, C.B., M. Inst. O.E., was consulted on the subject, and he recom- 
mended that the sower at this point and through the remainder of 
its length should be permanently raised 2 feet; this was eyentually 
agreed upon, and no inconvenience has since been found, but of 
course the available drainage of the district has been reduced in 
depth to that extent. From this point the sewer is continued at 
its original depth along Clark Street and Bosemary Street into 
Broadmead, about 12 feet deep, and in size 4 feet 6 inches by 
4 feet, with a gradient of 1 in 600. Passing under the river 
Frome it continues along Nelson Street, and formerly discharged 
into Mylne's Culvert before described and the tidal river, but in 
consequence of the before-mentioned Mylne's Culvert not being 
suflScient during floods to carry off the storm waters of the river 
Frome, the sewers of this district were rendered inoperative, causing 
the same to be flooded to the level of the Frome ; and this sewer 
has now been connected with the new sewer, constructed nearly 
parallel with Mylne s Culvert, to be hereafter described in the Avon 
intercepting sewer district. It was also necessary to convey a 
small portion of the sewage of this district underneath the Frome 
branch of the Floating Harbour, which has been done by means of 
iron pipes discharging into the new Prince Street sewer hereinafter 
described. 

• These sewers with a main branch sewer constructed up Ashley 
Hill, a section of which is given, and some smaller sewers com- 
plete the drainage of this district. 

The area of this district is about 1288 acres ; the length of 
new sewers is about eight miles, and the cost of sewers about 
31,285Z. The construction <5f the sewers was commenced about 
October, 1860, and completed about April, 1866. 

The cost of the sewers in this district has been borrowed, as in 
the former districts, viz., from the Public Works Loan Commis- 
sioners, to be repaid in twenty years with interest at 5 per cent. 

The rateable value of the district in 1860 was 126,643/., and 
the present value is 197,533Z. ; the highest rate made for drainage 
purposes was 5d. in the pound, and the present rate is S^d. in the 
pouud; the whole of the money borrowed will be paid off in 
1880. 

6. The Avon Inteboepting Seweb District. — This the last 
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remaining district is bounded on the north by the Floating 
HarboxuTy and on the east by the Si Philip's district, and is 
coloured purple on the plan ; it comprises nearly the whole of the 
old city, which, as before stated, was fairly dmined by the late 
Commissioners, and the existing sewers have been made available 
by constructing new sewers on either side of the river Avon, so as 
to connect the whole, and discharge the sewage at present at three 
points in the river ; and eventually the sewage of this district on 
the north side of the river virill be connected with the main outlet 
sewer on the south side of the river, hereinafter described, by means 
of iron syphons passing under the river from the north to the 
south side, and discharged at one point near Clifk House. 

In considering the drainage for this district it was also necessary 
to determine the levels for the main outlet sewer with a view, if 
necessary, of continuing the same to the mouth of the river, a dis- 
tance of about seven miles ; and the portion now constructed is laid 
at such level as to allow of its being so continued at the same 
gradient, and to discharge at a level of 3 feet above low-water 
mark, which will allow of free access to the valves, &c., at the 
mouth for about three or four hours each tide. 

The level of this main outlet sewer being determined, the next 
point for consideration was the Myhie's Culvert, as to its capacity 
and level ; and with regard to its capacity, it was found that in con- 
sequence of the decrease in size from an area of 21^ feet to 9^ feet 
in the portion passing onder the Floating Harbour, the sewer was 
reduced to the smaller area, and that during heavy storms the 
waters of the river Frome were forced up the new sewers in the 
Frome district, thus rendering these sewers for the time inopera- 
tive. It was also found that, in order to convey the sewage from 
the said Mylne's Culvert to the proposed new sewer on the south 
side of the river Avon, it would require to be lifted by pumping at 
least 10 feet ; under these circumstances, it was eventually deter- 
mined to construct a new sewer parallel with Mylne's Culvert, but 
at a higher level, so as to discharge the sewage by gravitation into 
the new sewer on the south side of the river Avon, and thus reUeve 
Mylne's Culvert of the sewage from the Frome district, and restore 
the said Mylne's Culvert to the purposes for which it was originally 
designed. 

The principal sewers constructed in this district are the main 
sewer on the south side of the river Avon, and the Prince Street 
sewer, constructed to reUeve the overcharged Mylne's Culvert, and 
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numing nearly parallel with the same. This latter sewer commenoes 
at the Stone Bridge, aboat 17 feet under the surface, at which 
point it receives the sewage from the low-level sewer of the Frome 
district (before mentioned as originally discharging into Mylne's 
Culvert) ; the size of this sewer is 5 feet by 4 feet 6 inches, with 
a gradient of 1 in 890. It then continues underneath the Tontine 
Warehouses and Clare Street, at a depth of 24 feet, and passes 
along Marsh Street and Prince Street to the Floating Harbour, 
under which it passes in two cast-iron pipes, laid side by side, each 
8 feet 6 inches in diameter, and similar to the pipes described as 
laid in Mylne's Culvert. It then continues the same size and 
gradient to a point in front of the Qraol, and discharges into the 
tidal river. The principal feature in the construction of this sewer 
was the laying the double syphon under the Floating Harbour: 
each pipe was laid in lengths of 9 feet 4 inches and 8 feet 6 inches 
internal diameter, weighing about two and a half tons, provided 
with ball and socket joints, turned and bored, also lugs and bolts 
for bolting the same together ; the pipes were continued through 
the quay walls on either side, and securely built into the walls, 
havii (Lund pieces, the ends nearest the outlet being provided 
with self-acting tide-valves; the pipes were laid by means of a 
traveller running on piles, which were driven and the shafts on 
either side sunk previous to the water in the Harbour being let 
out ; and the time occupied in laying the pipes was only eighteen 
days; the pipes are laid with a dip of 14 feet in a length of 
about 80 yards. This sewer witll the main branch sewers con- 
structed on the north side of the river Avon, and the old sewers 
constructed by the late Commissioners for draining the parishes of 
Bedcliff, Temple, and Thomas, and is called the Bedcliff Hill sewer, 
completes the drainage of the district on the north side of the river 
Avon. 

The main sewer on the south side of the river Avon commences 
at a point opposite Totterdown Lock, above which is situate the 
outlet for St. Philip's district, and also the outlet for the St. 
George's district, lying outside the borough of Bristol, but which 
by arrangement has been allowed to pass through the borough to. 
this point, and the new sewer has been constructed of sufficient 
size and at such levels as to receive the sewage from these two 
districts by means of iron syphons to be laid under the river. The 
St. George's district contributing the sum of 6161Z. for such use of 
main sewer, and undertaking to pay pro raia for any further 
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extension of the s6wers of the borough, or in case of deodorization 
a proportionate cost of the same; the size of the sewer at this 
point being 6 feet in diameter. Passing under Messrs. Hare^ 
premises into the Bath Bead at a depth of 34 feet^ it continues 
along in front of Somerset Terrace and EedcUff Orescent to Bed- 
minster Bridge, at which point it will receive the drainage of Eed- 
cUff HiU sewer by means of iron pipes to be laid under the river 
as before described ; the sewer then continues along the side of the 
river, increased in size to 6 feet 6 inches in diameter, at a depth of 
30 feet, with an inclination of 1 in 2310 for its whole length; 
arriving opposite to Mylne's Culvert and Prince Street sewer, it is 
increased to 7 feet 9 inches in diameter and is at a depth of 46 
feet under the surface ; it then continues along Coronation Eoad to 
the outlet for the Bedminster district, being enlarged to 8 feet 3 
inches; it then continues along Coronation Eoad, passing Mr. 
Drake's Tan Yard and underneath the fields at the back of Glift 
House, at a depth of 53 feet, and discharges into the tidal river for 
the present through the outlet described as the Parsons Street 
sewer, in the Bedminster district, thus interceptmg the whole of 
the sewage on the south side of the river Avon, and also providing 
for the conveyance of all the sewage now discharging into the 
river above Cumberland Basin. 

The area of this district is about 518 acres, the length of sewers 
about 8^ miles; the works were commenced in July, 1871, and 
completed December, 1874, the cost of the same being 53,419Z. 

The money for the cost of the sewers in this district has been 
borrowed from the Bank of England for a term of thirty years at 
3 J per cent. 

The rateable value of the district in 1871 was 132,611/., and 
the present rateable value is 171,688/., the highest rate charged 
for drainage purposes being 6d, in the pound, and the present rate 
is 5d, in the pound ; the cost of the works in this district is spread 
over a term of thirty years aa before stated. 

From the foregoing it will be seen that these drainage works 
have been designed and constructed for the delivery of the whole 
of the sewage now discharging into the river above Cumberland 
Basin at one point, near Glift House, by means of three iron 
syphons to be laid under the bed of the river from the outlets of 
the following districts, viz.: First, St. PhiUp's and St. George's 
districts ; secondly, Eedcliff Hill ; and thirdly, Mylne's or Prince 
Street district. The only points of discharge will then be the Chfton 

2 
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outtet on the north side, and the outlet near Olift Honse on the 
sonth side of the river. 

« Haying brought the sewage of the borough to these two outlets, 
the question to be determined is in what manner shall the same be 
dealt with, and until this point is settled the writer has recom- 
mended that all the present five outlets be retained, yiz. four on 
the north side and one on the south side of the river. 

It may also be stated that the site of the outlet near Olift House 
has been inspected and approved of by Mr. Bobert Bawlinson, 
G.B., M. Inst. G.E., and he recommends that 8 acres of land be 
obtained near this outlet for deodorizing works foif the whole of the 
borough. 

The sizes of the several sewers in each district are calculated to 
carry 5 cubic feet or 31^ gallons per head per diem for a variable 
population of &om 30,000 to 50,000 per square mile, according to 
the district, and ^ inch of rain&ll in twenty-four hours, storm 
overflovTS being formed in all cases where possiUe to provide for any 
greater rainfall. 

The question of ventilation, after many years' consideration and 
discussion and after the experience of other localities, has been left 
in the same position as found by the writer, viz., the sewers are 
without any external openings or means of ventilation, the whole 
of the street gullies are trapped, and the manholes are all closed 
down, in which particulars tiie sewers of Bristol differ from those 
of nearly all other towns, all external air being excluded. The 
several districts have for the most part separate outlets into the 
tidal river, as before described, in aU of which districts, with one 
exception (that of the High Level of Clifton), provision has been 
made for flushing from the Floating Harbour, or water-courses dis- 
charging into the Harbour; but in no case has it been found 
necessary to have recourse to artificial flushing, there being no 
deposit in any of the. new sewers, nor has it been found necessary 
to provide other means of ventilation. But in the High Level 
District of Clifton it was found that during low vmter, when the 
outlet vTas exposed, the draught in these sewers v^as sufficient to 
drive the sewer air into some of the houses, and an air-valve was 
placed at the top of the incline to the outlet which has prevented 
such draught. The whole of the other sewers being low level 
sewers, have double tidal valves fixed at their outlets ; these valves 
are self-acting, of cast-iron, and oval or circular in form, they are 
hung with chains and bedded on india-rubber. 
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In Febroary, 1871, the ^ter reported on a proposal for dealing 
with the sewage of the borough by discharging it only on the ebb 
of the tide. 

The outlets of the present sewers being provided with self-acting 
Talves, which open with the receding tide and dose with the rising 
tide, it was proposed to provide means for preventing the discharge 
of the sewage during the up-flow of the tide previous to the closing 
of the valves, by means of penstocks and storage tanks. 

In order to ascertain the exact time during which the sewer out- 
lets are closed each tide, an accurate statement was obtained, from 
Mr. Thomas Gamlin Bimt, Surveyor, of the rise and fiEdl of forty 
q)ring and forty neap tides. The 10 feet 2 inch mark on the 
Cumberland basin tide-gauge corresponding with the level of the 
invert of sewer on the south side of ^e river Avon, and the 14 feet 
2 inch mark corresponding with the level of the invert of sewer on 
the north side of the river. 

1st. As to the Discharge on the South Side. — ^It was found from 
Mr. Bunt's statement that the valve of this sewer would be closed 
for 2 hours 51 minutes during the time the tide would be rising 
from the 10 feet 2 inch mark to high water, and that it would 
be closed for 2 hours 26 minutes during the time of falling from 
high water to the above mark, which together give 5 hours 
17 minutes ; and in order to prevent the sewage from discharging 
into the river during the upward flow of the tide, it would be 
necessary to close the valves before the turn of the tide, that it is 
calculated would give or require an additional 2 hours 9 minutes, 
which, added to the above, gives a total of 7 hours 26 minutes as 
the time for which it would be necessary to provide means for 
retaining the sewage in tanks. 

The above time has been taken during neap-tides, as, from the 
statement before mentioned, it was found that the outlet would be 
closed a shorter period during spring-tides than during neap-tides 
by 1 hour 19 minutes. . 

2nd. As to the Discharge on the North Side. — ^From the observa- 
tions before referred to it appears that this outlet would be closed 

1 hour 32 minutes during the rising of the tide from the 14 feet 

2 inch mark to high water,, and 1 hour 25 minutes during its &11 
from high water to the same mark, which together give 2 hours 
57 minutes, to which must be added 3 hours 28 minutes for pre- 
venting the discharge of the sewage during the up-flow of the tide, 
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which makes a total of 6 hours 25 minntes for which to provide 
means for retaining or storing the sewage. 

From the foregoing it will be seen that in order to prevent the 
discharge of the sewage into the river during the upward flow of 
the tide, tanks must be constructed to retain the sewage on the 
south side of the river 2 hours 9 minutes and on the north side 
3 hours 28 minutes longer than it is now retained by the present 
self-acting valves. 

The following float experiments made by Mr. Thomas Howard, 
M. Inst. G.E., Docks Engineer, in December, 1857, and January, 
1858, in the river Avon, will show the course of the present dis- 
charge of the sewage in the river. 

Four experiments were taken on spring-tides. 

The float in all the experiments was placed in the river opposite 
the overfall dam near Cumberland Basin, and nearly opposite the 
outlet of sewer on the south side of the river. 

Floats 1 and 2, which were started on tides of 25 feet and under, 
were started at 3 hours, and 3 hours and 21 minutes, respectively, 
after high water, and reached a point outside the mouth of the 
river before they were met by the flow of the next tide, which 
carried them back up the river as £ajr as Bownham Ferry. 

Floats 3 and 4 were started on tides of about 30 feet in height, 
being placed in the river 2 hours and 32 minutes, and 3 hours 
and 9 minutes, respectively, after high water, and were carried 
down outside of the river Avon, and No. 3 as far down the Severn 
as a group of cottages near the beach, half a mile below the 
Portishead Battery Point ; the returning tide then brought it back 
to the starting-point in 4^ hours. No. 4 was carried as &r as 
Portishead Pier with the ebb, and returned on the next tide to 
Cumberland Basin in 4^ hours. 

The result of these experiments shows that all sewage discharged 
at 2 hours 26 minutes after high ^ater (the time at which the 
sewers will commence discharging) will pass entirely out of the 
river Avon, as in case of spring-tides as far down Channel as 
Portishead Battery Point, but it is also evident that the returning 
tide will bring back any floating substance ; though in all pro- 
bability the sewage (if it returned at all) would be in such a 
diluted form as not to be in any way ofiensive. 

Three experiments were taken on neap-tides. 

Experiments Nos. 1 and 2 were made on tides of an average 
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height of 22 feet 6 inches, but a considerable difference is observed 
in the time after high water at which the float was put into the 
river. 

In the latter, 2 hours 2 minutes had elapsed, and the float 
reached the month of the river before meeting with the tnm of the 
tide, which carried it back to a point near the old Engine honse 
(now removed). 

In No. 1 the float was not started nntil 4 honrs 3 minutes after 
high water, or double the time of the previous experiment, and it 
only arrived oflf the Shirehampton Brick Yards before it returned. 

Float No. 3 was started on the lowest tide experimented on, the 
height at Cumberland Basin being only 18 feet 8 inches, and it 
was started nearly 3 hours after high water ; it reached a short 
distance below the Powder house in 3^ hours, when the flood-tides 
came on and carried it back as far as the Engine house before 
named. 

From these experiments it will be seen that during spring-tides, 
the sewage would be carried down the Bristol Channel nearly as 
&r as Portishead, and would return in such a diluted form as not 
to be in any way offensive, but that during neap-tides, or all tides 
below 22 feet in height, no portion of the sewage would pass out 
of the river, but would flow backwards and forwards with each 
tide until the return of the spring-tides, when it would be carried 
out into the Bristol Channel as before stated, and on referring to 
the tide tables it will be found that about 226 of these low tides 
occur each year. 

Under these circumstances it has been determined not to incur 
any farther cost in the matter at present. 

In November, 1873, the writer reported as to the practicabihty of 
uniting the two outlets by bringing the sewage of the north side 
to the site near Clift House, this site having been approved of by 
Mr. Bawlinson (as before stated) as in all respects suitable for 
dealing with the sewage in any manner that may be determined 
on, and it was proposed to accompUsh this in one of two ways, viz. 

1st. By carrying the sewage across the river by means of iron 
syphons at or near its present outlet, and then by sewers to be 
constructed along the south side of the river to Clift House. 

2nd. By means of iron syphons carried under the river, at or 
near the new entrance lock gates at Cumberland Basin, at which 
point the sewage of the Clifton low level district and the portion of 
the Frome district could be intercepted and conveyed to the south 
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side, leaving only the Qifton high level seirage to be dealt with ; and 
as the level of this district is so much above that of the low level 
district, advantage could be taken of the length of sewer now 
conveying the low level sewage to the high level outlet ; by using 
this length of sewer as a syphon, and forcing the sewage from the 
high level district against the gradient of the sewer to the same 
point near the new lock gates to Cumberland Basin, now proposed 
for the conveyance of the sewage of the low level district by means 
of iron syphons across the river to the south side, to be continued 
thence by double or single culvert, as may be hereafter determined, 
to the proposed outlet near Glift House; and the only objectiou to 
the same is the use of the present sewer with the gradient the 
reverse way to the flow of the sewage, but this objection could be 
met by providing means for periodically flushing this length of 
sewer; at the same time it will be a question to be hereafter 
determined if it will not be better to adopt the first-named plan : 
the whole sewage of the borough would then be brought to the one 
site near Glift House, and could be desdt with in any manner that 
may be hereafter decided upon. 

In conclusion, it will be seen that at present no determination 
has been arrived at with regard to the ultimate disposal of the 
sewage of the borough, which is still discharged into the tidal 
river at the five separate outlets. The total cost of the drainage 
works to the present time, less 61617. paid by the St G-eorge's 
district, has been 168,071Z., which, taking the estimated population 
of the borough at 202,950, will give as the cost per head 
168. O^d. This amount has been raised by rates in each separate 
district, varying from Is. 6d. to 2d. in the pound. The whole cost 
in the two first-named districts having been repaid, the special rate 
has ceased ; in the next two districts it will expire in 1878 ; in the 
fifth district in 1880 ; and in the last district, the amount borrowed 
having been spread over thirty years instead of twenty years as in 
the other districts, the repayment will extend to the year 1901. 

The average death-rate before the construction of the foregoing 
v7orks was 28*0 per 1000, and for the year ending January, 1877, 
it waa 22-7. 
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DISCUSSION. 

Mr. Pabbt (Beading) : I shonld like to ask, Have you felt no 
injurious effects at aU &om not ventilating the sewers here ? 

The President : None whatever. 

Mr. Fabry: And if you had the drains to lay out now, you 
would lay them without ventilation ? 

The President : Yes, I should. 

Mr. Eluoe-Clark (Hove) : I must say, I am exceedingly sur- 
prised to hear Mr. Ashmead say that the sewers of Bristol are 
unventilated ; and I am still further surprised to hear that if he 
had to lay them out again he would lay them out upon the same 
principle, or non-ventilation. I should like to have heard &om 
him whether the majority of the sewers are brick sewers or pipe 
sewers ? whether the majority of the sewers — and the main sewers 
— have a constant flow ? whether any experiments have been made 
with regard to the velocity of the sewer air ? whether there have 
been qualitative and quantitative analyses made at different times 
of the year ? whether the temperature has been registered in the 
sewers ? also, what the condition of the sewers has been for work- 
men to enter after they have been closed for a long period ? also, 
whether the houses of the town are connected directly with the 
sewers and trapped ? whether the water-closets connected with the 
majority of the houses are inside or outside? and whether the 
authorities are perfectly certain by actual inspection that all the 
down spouts are effectually trapped ? and the same with regard to 
the guUies and openings to the inlets of the sewers ? Because it 
does appear to me strange that, after the analyses we have seen 
and the experience we have had of sewers in a large number of 
towns, and the tabulated statements, given to us showing that 
sewer air and sewer gases generated in sewers unventilated have 
been productive of a large amount of injury to the health of the 
people — ^we should have unventilated sewers advocated in the case 
now before us, in a large city. I have taken, myself, considerable 
trouble with regard to sewers and sewer ventilation, but on a much 
smaller scale than the sewer ventilation — or rather "non-ventila- 
tion," of Bristol; and I have found that the condition of pipe 
sewers with intermittent flow without ventilation has been very 
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bad indeed ; and the inhabitants along the route of the sewer have 
complained very loudly of the sewer gas in their houses, more 
especially over sewers of a steep gradient. If you refer to our 
Proceedings, you will see there a ta.bulated statement of the diiOferent 
experiments and the analyses made of sewer air ; and it is the first 
time I have heard — I was going to say for some years — but it is 
the first time that I have heard at all, that sewers ought not to be 
ventilated. I shall be very glad to have from Mr. Ashmead in- 
formation as to some of the particulars I have asked him, because I 
think, unless there are some really authoritative details and par- 
ticulars as to these various matters, it is impossible to say whether 
the sewers are ventilated or not. In some towns we know they do 
not trap the house connections and do not trap the down spouts, 
and the gullies being improperly trapped also, the sewers are really 
ventilated in that way, though they are not ventilated in the centre 
of the streets. I am just now constructing new sewers in a portion 
of Brighton, and so far from not having ventilators, we are placing 
them about every 200 feet, and I am following so &r as I can the 
Leeds plan. Wherever I can get the gully away from the house, 
and there is a chance of the sewer air being disseminated, I untrap 
that gully. My short experience goes to prove that if you could 
possibly have sewers open I would have them open ; and that the 
more openings you can get in sewers in towns the less probability 
there is of the sewer gas arising, and of being, as I believe medical 
men have always taught us, a very injurious element in the healthy 
condition of all towns. 

Mr. B. Vawseb (Warrington) : I should like to hesct what is 
the efiect of a constant flow of sewage through these syphons, with 
a dip of, in one case, I see, 7 feet and another, 10 feet. Some 
particulars of the eflfect of sewage flowing for long periods through 
syphons would be interesting. With respect to the non-ventilation 
of sewers upon which Mr. Clark has questioned you, I presume 
from your paper that all the houses are disconnected from the 
drains — effectually disconnected, as I understood it; and that 
whatever sewage vapour and gases there may be escaping from the 
sewers, they cannot possibly by any means escape into the houses : 
that the drains in the sewer in the summer for instance are 
effectually disconnected, and also from the water-closets. I must 
confess I am an advocate for free ventilation ; and unless you can 
show that by some means or other the gases are prevented from 
entering into the houses there is doubtless some ventilation. We 
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know thai gases are formed in the sewers, and that they will get 
ont if there is any connection at all with the houses. K there is 
simply a water-closet connected with the drain, and this separated 
from the house simply by a water-trap, the probabiUty is that the 
sewers are ventilated into the houses. There is the same thing 
probably with the cellar drain — simply a drain communicating 
directly into the sewer without any intermediate trap, except an 
ordinary 2-inch water-trap. In Warrington we always compel all 
new houses to be built entirely disconnected from the sewer, and I 
conceive from your explanations that that has been adopted here : 
and more than this, that the same rules have been applied to all the 
old houses. At any rate, we shall be glad to know if that is so. 
Then as to the tide flaps ; as my town happens to be upon a tidal 
river, anything connected with tide flaps will be interesting to me, 
because I could never get a tide flap that would really keep the 
water out. I shall be glad to know if the arrangement you have 
from tidal flaps suspended by chains on beds of india-rubber is 
found to be e^ectual in keeping out the tide. I have sometimes 
found that corks, pieces of wood, and chips, get in and impair the 
efficiency of the flap after the tide, and it finds its way into the 
cellar. Then there is another thing. In describing the flow of 
your water and the sizes and the designs of your main sewers, you 
mentioned certain statistics, and you stated that the sizes of the 
several sewers in the districts are calculated to carry 5 cubic feet, 
or 81|- gallons per head per diem for a variable popidation of from 
30,000 to 50,000 per square mile — and "J-inch of rainfall in 
24 hours." I suppose there is abundant opportunity for overflow 
for storm water ? In my town (Warrington) last Sunday we had 
2| inches of rain in one day, and I am afraid that any sewers that 
were designed for so small a quantity of rainfall as that you 
mention would have a tendency to come to grief under that state 
of circumstances. As to the cost and carrying out of the various 
works, does the cost you have mentioned include the cost of the 
branch drains and sewers — ^the sewers of ordinary private streets ; 
or is it for the main drainage works only ? I &ncy you seem to 
have the same system in force here as we have of draining by 
districts, and charging separately to the districts. In my own case 
we do not charge the owners of private streets for the sewers for 
the drainage at all, but the whole of it is levied on the rates. I 
shall be glad to know if that is the custom here in Bristol. I am 
exceedingly pleased with the interesting paper you have read to us, 
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and I shall be glad to digest it at leisure ; and I trnst it will not be 
long before we shall hare copies placed in onr hands. 

A Membeb : Can you explain how you effectually separate your 
sewers from the houses ? 

Mr. Vawseb : The ordinary gully is constructed on the outside 
of the house. There is a water trap between the drain and the 
yard, and the pipe from the house is some inches from it : then, if 
there is an escape of gas from the trap, as there would be in process 
of time, it escapes into the yard. 

What about the water-closets ? 

Mr. Vawsbb : Well, at present our water-closet pipes are con- 
nected with the sewer ; but we have some new regulations just 
coming into force that will avoid that. 

Mr. Habpub (Merthyr Tydvil) : As one of the members of the 
Association, I feel much indebted to you, sir, for the excellent paper 
you have read, and the very interesting remarks you have made. A 
good deal of the discussion seems to me to turn upon the question 
of ventilation^ Now the " ventilation " of sewers is comparatively a 
new question. You commenced your sewerage works, I perceive, 
under the old Board of Health, previous to the establishment of the 
Local Government Board. Mr. Austin, whom you refer to, was an 
officer under the General Board of Health, under the old Act of 
1848. Under that Act many sewers of towns were laid down, and 
no idea of ventilating them was propagated whatever. For many 
years the idea of ventilating the sewers was in abeyance ; but my 
own opinion at the present time is, that if you are laying out the 
sewerage of Bristol or any other large town, tiie most effectual way 
of ventilating the sewers, and the most effectual way of relieving 
the whole place of any deleterious effects arising from sewer gas, 
would be to make all your street gullies open guUies, and not 
trapped ones. If you make them all open and untrapped, the 
drains would keep free, and from the gas, if any arising, no nuisance 
will be felt. Mr. EUice-Glark has said that if he can get the gully 
a sufficient distance from the dwelling he leaves it untrapped. I 
question whether that would not be only a partial remedy, and 
attended with disadvantages. If you can get tiie whole untrapped 
it is better, as they would act as ventilators ; and the most effectual 
and the best ventilators that can be devised in connection with the 
sewer system, in my opinion, is to leave all the street guUies un- 
trapped and let them act as ventilators. The gas would be so 
diluted then that little or no evil would be felt in any case. I have 
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been exceedingly pleased with the practical paper read by the 
President. It must have been a considerable burthen for Bristol 
to pay off the whole of this debt in twenty years, after borrowing 
the money at 5 per cent, interest. In my own case, at Merthyr 
Tydvil, we have laid out in sewage works and sewers something 
Hke 180,000Z., and we now owe 180,OO0Z. for different works of 
one kind and another. I have just proposed to the Board there to 
bring the whole of the loan debts into one sum, and endeavour to 
get the authority of the Local Government Board to amalgamate 
the whole, and thus start afresh, and spread the payment over 
some fifty years. And I have reported to my Board that if they 
only adopt that principle, and carry it out by arranging with the 
present lenders, and paying them the value of their loans and a 
premium for giving up these loans, and start afresh, they would 
give their town 9500Z. a-year in interest and principal. It will 
indeed prove a very great boon to the place. I am convinced that 
moneys ought not to be borrowed and spent upon works of this 
kind, to be paid off in so Umited a period as twenty years, at 5 
per cent. It is a heavy burthen upon the people. Fifty years, I 
think, should be the shortest period, and the interest ought not to 
exceed 3^ or 4 per cent. The difference in the annual payment 
upon a large sum at 3^ per cent, for fifty years and at 5 per cent- 
for twenty years would be very large indeed. 

Mr. D. J. HuMPHBis (Cheltenham) : Mr. Ashmead's paper has 
been so full in itself that it leaves little to be said; while the 
questions of Mr. EUice Clark will no doubt ehcit a good deal of 
valuable information. With reference to the suggestion that the 
whole of the guUies should be untrapped, I have no doubt it would 
be a considerable benefit that the air should be diffused in the 
manner indicated throughout the town so generally ; but one evil to 
guard against is the great accumulation of road dirt which the 
teap would prevent, in addition to preventing smells. But that is 
a difficulty that could be met with in another way. One is 
certainly surprised to hear the statement, that without any ventila- 
tion of the sewers, the state of things in Bristol is so satisfactory. 
I have, myself, always been desirous that ventilation should be 
carried out efficiently and well, and I cannot help thinking that it 
is the right principle. The sewers appear to have been laid out 
upon very excellent gradients, and there is no amount of deposit to 
any great extent, which is extremely favourable. The paper itself 
is a very valuable one, and I take the opportunity of thanking 
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Mr. Ashmead for it, and the nsefol and practical remarks he made 
in his statement previously. 

Mr. Habpur (Merthyr) : I see no difficulty in dealing with the 
soil, dirt, and debris, and so forth, and at the same time leaving the 
gullies open. 

Mr. 0. Jones : The question is really one of so much importance 
that I am sure our friend Mr. Ashmead, in answering the questions, 
will clear away some of the doubts that exist in our minds with 
riespect to the non-ventilation of the Bristol sewers. We had 
heard, previously, that it was an unventilated town, and if we had 
heard that there was a large amount of fever — ^while the principle 
might have been a success — I should still have certainly been 
inclined to have put the two things together — the non-ventilation 
and the fever. But it is an extraordinary thing that a large town 
like this should have such sewers unventilated — ^hermetically 
sealed — and yet the health of the town be such as it is. That 
there should be no evil or difficulty arising from it certainly 
staggers me, and creates a doubt as to whether Mr. Clark is not 
right when he tells us that, probably, nine out of ten of the rain- 
water pipes are ventilating shafts. If so, that would, of course, 
explain the difficulty, and we get over it directly. Another diffi- 
culty also arises in the mind, where the gas is to go out, because 
the pressure seems to me to be enormous. I cannot imagine but 
that there would be some damage arising somewhere. If it is a fact 
that there is no possible ventilation in these sewers, it is a most 
extraordinary thing, to which, indeed, there is no parallel in 
England. I myself find continually grumbling when some man- 
hole comes near somebody's door, and it would be one of the 
greatest sources of satisfaction to me. in my life if I could say, 
" Well, now, gentlemen, I propose to stop them all up." But I 
am afraid upon the spur of the moment there would be a " blow- 
up " at the Board, if not in the sewers. As to keeping the gas 
out of the house, I do not think there is much difficulty about 
that. Just now I am carrying out some private work, and 
adopting a plan which I saw in a report of Dr. Buchanan's at 
Croydon, and an admirable thing it appears to be. He has his 
syphon between the main sewer and the house — ^near the house, 
probably within a few feet of it ; and he then carries up between 
his syphon and the house a ventilating pipe — between the syphon 
and the house — untrapped, and coming up into the path with a 
little grating over it, and a few holes, in it. The pipe is then con- 
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nected with the soil pipe and the house ; then, of oonrsey there is 
a ventilating shaft, equal to the diameter of the soil pipe, carried 
np, instead of a httle trumpery inch or inch and half pipe ; the 
shaft is carried up the same size as the soil pipe above the top of 
the house. The sewer gas is thus virtually shut off from the 
house. A current of air is continually drawn up a long pipe, so 
that although it is open to the house drain, there is no incon- 
venience whatever attached to it, and it seems to me the most con- 
venient and perfect mode I have yet met with. The pipe attached 
between the syphon and the house seems to me to be an admirable 
mode of dealing with the difficulty, so far as the soil pipe connected 
with the house is concerned. The ventilating shaft is carried up 
two or three feet above the house. If we can keep the soil pipe 
clean, and a current of air passing through it, the sewer gas may 
pass into the street, and I don't think that any disease or accident 
can arise from it; have plenty of man-holes and no charcoal. 
With regard to the latter, it is strange how we alter our views. 
Only ten years ago, Mr. Bawlinson would not have passed a 
plan without a " charcoal basket," and every other commissioner 
would have acted in the same way, and would have thought anyone 
mad to submit a plan without a charcoal basket. They would 
have said, ^' You must have charcoal baskets, we cannot pass the 
plans without ; " but now they would not think of passing them 
with charcoal baskets. And so these changes are continually 
passing over our vision. In some cases, of course, charcoal baskets 
may be beneficial. One day I found that a man had had a char- 
coal basket taken out and put in again, and I found that he had 
done it most effectually. He had taken it out, crammed it as full 
as he could cram it, so that not the slightest breath of air could 
come through it. This went to prove that the charcoal is abso- 
lutely useless except as a dam, or, in other words, to carry out the 
principle of Mr. Ashmead's sewers— if he had to " ventilate " them 
with charcoal baskets, he would cram them as close as possible, so 
that there could be no ventilation at all. I am much obUged to 
him for his paper, which has carried us, as it were, all over Bristol, 
and which has given us a review of the growth of this great place 
in the able hands of our President. 

A Member: Have you extensively used these traps for the 
main drains without finding any inconvenience from them with the 
syphon ? 

Mr. C. Jones : Oh, yes. 
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Mr. HuMPHBis : I know they are in use, but I have a dislike 
to them ; but I take care the ventilation is good with the ordinary 
traps^ and with a continuons flow of water in the drains there ia 
not any risk of accnmnlations. 

Mr. Jones : In the last work of the kind I did, I had syphon 
traps to every connection we made ; in all cases it prevented the 
entotnce of sewer ga^ ; the syphon trap was put between the sewer 
and the house. 

Mr. LoBLBY : I have used these traps frequently, and I have 
always recommended that plan. The other day I alluded to it in 
the Home Counties Committee, but it did not seem to Snd favour 
there, and I should therefore like to hear what the opinion of the 
meeting is upon the subject. They thought the syphons were 
liable to be stopped up and give trouble, but I never hsd a single 
case of a syphon being stopped up. I should like to know whether 
Mr. Jones has. 

Mr. Jones : No. 

Mr. Lobley: That was what was suggested at the Ipswich 
meeting, that these syphons would get stopped up. 

Mr. Jones : I have many hundreds in use, but I never had any 
stopped up. 

Mr. LoBLEY : The general way is to carry from the soil pipe up 
to the roof a small pipe, which of course ventilates the sewer, 
because there is no syphon between the soil pipe and the sewer ; 
but it seems to me that the pipe as a rule is too small, that it 
should be carried up full size, and that a syphon should be used 
as described. 

Mr. Newman (Eyde): I have used syphons but recently in 
connection with the system recommended by Dr. Buchanan in the 
report at Croydon. And I join Mr. Jones in praising it as the 
most perfect system of house connection I have seen. I quite 
agree that the soil pipe should be continued the fall size until it is 
two or three feet above the roof. There is one thing I should like 
to ask our President — a question upon which I think Mr. Clark 
did not touch — that is, the size of the smallest sewer ? 

Mr. Clabe : In Bamsgate I put down nearly 2000 drains, aU 
having syphon traps, between four and five years ago, and I do 
not know of a single instance of one having been stopped up. 
Then the house connection of Brighton — 600 houses forming part 
of my district — the whole of them have syphons, and I have never 
heard of their having been stopped up. 
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Mr. LoBLET : Yon did not support my views at Ipswich ? 

Mr. Glabk: They have no sewers at Ipswich, so I do not 
think they have water-closets. 

Mr. Pabby (Beading) : I believe in it so much that one of the 
first things I did at Beading was to apply it to my own honse. 

Mr. Vallb (Stow-on-ihe-Wold) : 1 am firmly of opinion, on the 
contrary, that the time will come when we shsdl have to do away 
with the ventilation of sewers. Why not ? It must eventually 
have a tendency to contaminate the air which we breathe. In our 
sanitary progress it should be our principal study to keep all 
sewer gas entirely under subjection. I am very pleased therefore 
to hear Mr. Ashmead informing the Association that he is enabled 
to drain a great city like this without having to ventilate the 
sewers into the public streets. Because if, for instance, I or any 
gentleman present were going over one of the opening gratings of 
ventilated sewers, what might be the result ? They must naturally 
swallow some of the poisonous stuff ascending from the sewers. I 
hope, if the Secretary and President will give me time to-morrow 
to say a few words upon the subject, to be able to show that it is 
quite unnecessary to ventilate sewers to such an extent as is 
Lried out now in towB geneiaUy. I beUeve the time will come 
when we must bring all this sewer gas down and condense it, and 
keep it entirely out of the air, whether the sewers are discharged 
by tidal rivers or by other means inland. Why I assert this 
is, that we have now got some towns drained in this way, and 
it acts remarkably well, as instanced in the present case. I have 
got the house where I reside drained in the same way: there 
is no ventilation at all. It can be done away with; it is not 
necessary. I have it in operation in the house I live in ; and in 
connection with the sewers there is no regular trap — no patent 
trap ; it is not trapped at all in the way we generally understand 
" trapping ; " and I may therefore say, so far as my personal 
opinion goes, we are advancing upon this point. 

Mr. Pabkeb (Bridgwater) : The question of the ventilation of 
sewers is one which I thought had been quite sufficiently ** venti- 
lated ; " and I must express my surprise — I will say my sorrow — 
at hearing an engineer of the eminence of Mr. Ashmead recom- 
mend the non-ventilation of sewers. I thought amongst practical 
engineers the question had been settled years ago. In Bridgwater 
we have expended a large sum in putting in ventilators. It is 
quite true that a great deal of prejudice exists, but I had con- 
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vincing proof the other day that it is only prejudice. In one ease 
where two open ventilators had been mnch complained of, I got 
the foreman to cut off one of the ventilators completely, without 
letting the people who complained know anything about it. The 
result was that the very persons who had complained before 
about this particular ventilator continued their complaints. In 
reply to questions they said, " No ; the ventilator is a positive 
nuisance; it is not a bit better since the men repaired it." 
Whereas it had been entirely cut off. There was another similar 
case; so that I had two distinct cases showing how prejudice 
operated upon this question. It is indeed only prejudice, and 
nothing elsOi I had entertained the hope that we had come to 
recommend unanimously full, free, and open ventilation. I do 
not know whether you are not going to have a gas explosion or 
something like it in Bristol if the sewer gas has been sealed up all 
these years in the cifcy. The question is, Is it there still ? I very 
much doubt it myself. 

Mr. Masters (architect, Bristol): I differ from my friend Mr. 
Ashmead in the matter of sewer gas. In my own house I have 
a very capital trap, a nine-inch one, witbsome special arrangement 
for ventilation, which I can turn off or on, as I like. And although 
my closet is situated out of doors, and gets a current of air con- 
stantly through it, still now and then I find a peculiai^ bubbling 
noise going on there. I get a quantity of air passing, and the 
closet is very disagreeable for a time. There is another thing, 
though a little perhaps outside my calling, for 1 confine myself 
more particularly to the inside of the house; but, during the 
remarks of a gentleman here, relative to leaving all the sewer 
gratings open, it struck me that the plan might act very well in 
a level country, but here we have to deal with gradients, some of 
them 200 or 800 feet above the others ; and if all our sewer gullies 
and gratings were open, the air would certainly pass into the lower 
ones and carry the sewer gas up to the higher ones, so that the 
higher parts of the city (which I am satisfied have more sewer gas 
than the lower parts) would be inundated with bad air by the 
sewer gas being driven by the fresh air passing in below and out 
above. We should have fresh air, perhaps, but the question is, 
whether we should not have the sewer gas carried in a cumulative 
form to the upper districts of the city. In reference to that part 
of the paper in which the use of wooden blocks is spoken of for 
the streets, I think I have suggested it before, but in the American 
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streets I nnderstand that before they lay the blocks and before they 
do anything with them, they are all thoroughly dried, so as to drive 
out all the moisture. They are then put into some composition of 
tar, or something of that kmd, before being put together. I thank 
Mr. Ashmead for his reference to the little book which I have pub- 
lished on the subject of sewer gas and house drainage, and I shall 
be glad to hang a diagram up in the room here, and, if acceptable, 
show the mode suggested for keeping the sewer gas out of a house. 

Mr. LoBLET : With regard to the drains confined to the upper 
part of the town, I may say that in my town we have 350 feet 
difference in level, but the gas from the lower sewers is effectually 
prevented from going to the upper levels by air valves. 

Mr. Lemon : I think we may congratulate you in the presence 
of Mr. Vall6, of Stow-on-the-Wold, on being still found ahve and 
well. I cannot, however, go with you in the matter of non- 
ventilation, though £ am willing to admit that Bristol is excep- 
tional in many respects, and what you do here perhaps could not 
be done in many other towns. The gradients are steep, and there 
is an immense difference of level; and. your sewers have a good 
supply of water, and therefore sewer gases do not generate perhaps 
to the same extent that they do in other sewers. That may 
account for the absence of ill effects of non-ventilation in your case. 
Tou tell us that there is a rush of air in the outlet at certain 
periods. Would that tend to show that the sewers want the 
admission of fresh air ? I find when I make openings in sewers 
they not only act as outlets, but inlets in certain circumstances ; 
therefore the air in the sewers here is largely diluted. My friend 
Mr. Valle says he is going to try to do what others have been 
trying to do for many years, but which is an utterly impossible 
thing, viz. to bottle up a stink. A stink is a very unruly animal — 
he will have free play — and the very best thing you can do is 
to let him have free play ; he will get out of the first hole that 
is made for him if you only make it ; and that, I think, gets rid of 
the objection of the upper part of the town getting the whole of it. 
As regards trapping the guUies, when I was at Leeds the committee 
asked me what I should do as to the ventilation of sewers. I said 
I should put openings in the streets. They said, ** Why, you will 
have all the stinks in your streets ! " Yes ; but that is better 
than having them in the houses. They untrapped all their gullies 
and trapped all their houses ; and that is a good thing. The gullies 
are not effective as ventilators when you want them during heavy 
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rains, becanse the outlet pipe from the gnllj is partly filled in 
heavy storms. And for ventilation yon should provide artificial 
means by openings in the stoeeta. And if you get a smeU you 
would do well to take the advice Mr. Bawlinson once gave to a 
deputation who waited upon him and said, *' Our ventilators are a 
nuisance — they smelL" " The best thing," he said, " for you to do, 
if you have two ventilators that smell, is to put another ventilator 
in between those two." I believe the cause of your having smells 
from ventilators is that you have not enough of them. What local 
boards in many cases do is this : They send out circulars and find 
that large towns are ventilated — that the majority of them are 
ventilated. They are a Uttle nervous over the matter. They are 
advised to put in a couple of hundred or a dozen ventilators, as the 
case may be ; but they say, " We don't do that ; we will put in a 
quarter of the number." And what is the result ? They put in 
this utterly insufficient number, and if there is a nuisance arising 
from the smell of these few they don't put in any more ; whereas 
if they had taken the advice given them by their own officer, and 
put in the whole number, the objection as to the escape of sewer 
gas would never have arisen. It arises entirely, in my opinion, 
from a want of sufficient ventilators. I was rather surprised to 
find that the Bristol Local Authority had borrowed money for 
twenty years at 5 per cent. Of course th&t was done in the old 
days of the Local Board of Health. And while upon this subject, 
I will say that the Local Government Board are taking what I 
consider a Mae step in the matter, and they will retard sanitary 
works in a great measure ; that is to say, they have decided now to 
lend money fifty years at a low rate of interest for sanitary works 
and waterworks, and they will not lend money for other purposes. 
There are street improvements and other large sanitary under- 
takings. I notice in reading the paper since I have been in Bristol, 
that tiie Sanitary Authority here are going to borrow 194,000/., and 
are obliged to pay for it 4 J per cent. I say they ought not to pay 
anything of the kind. They ought to receive encouragement from 
the Public Loan Commissioners, and should have the money from 
them at 3^ per cent. As regards the rainfall alluded to — a 
question in which I have had some experience — I find that Mr. 
Ashmead has adopted the same principle as in London, where they 
make provision in the metropolitan main drainage for ^ inch of 
rainfall. Mr. Vawser, of Warrington, just now said that in one 
day they had had there 2| inches of rain. Well, no one would 
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think of providmg for 2| inches of rain ; yon would get enormons 
sewerB. The only means of providing for that is by storm over- 
flows. The late Mr. Simpson was an advocate for providing 
sewers for a heavy rainfisdl in London ; but large diagrams were 
got out showing the absurdity of such a proposition, and it was 
eventually decided to take the ordinary rainfall, which is a quarter 
of an inch, and provide for any excess by storm overflows. And I 
think that that is the proper course in all large towns where you 
are carrying on drainage works. 

Mr. AsHMBAD : As regards the ventilation of the main sewer, I 
think the question has been answered by the gentlemen who 
have advocated the disconnecting the houses from the main sewers. 
If you do that, what do you ventilate the main sewers for ? K 
you cut off all connection you cannot possibly get gases into your 
houses. Therefore, unless you want to be continually gett^ig into 
the main sewers for sundry purposes, you do not want to ventilate 
them. We say we do not open our sewers to examine them, or do 
anything with them. We do not want to go into them, and don't 
want to ventilate them ; we don't know, in fact, that the gas is 
there at all. In the first place, the sewers, I may reply, are all 
made of brick ; we have no main sewers of pipes, excepting a few 
short lengths. We never flush them ; we never have had occasion 
to spend a penny for t^ater for flushing purposes in any shape of 
form ; the flow of water is always sufficient. I may say here that 
we have in Bristol a good supply of water from the Water 
Company ; we have always found that sufficient for every purpose ; 
the flow is constant and the supply constant With reference to 
the velocity of the sewer air, we have never ascertained it, because 
we have never troubled about it, or any other analysis relative to 
it ; we have made no experiments whatever. Some two or three 
years ago a question cropped up, and I was requested to make some 
experiments and ascertain what coxdd be done ; but really there 
was nothing to do, and nothing was done, in the matter. As to 
the question whether after the sewers have been closed the work- 
men can enter, we have never found any difficulty, if the workmen 
have to enter, which is very seldom. In some of the old sewers in 
the old parts of the city we have had gas, but in none of the new 
sewers, and all we have to do then is to open two of the manholes 
instead of one, the one ventilates the other, and the men can go in 
immediately. The water-spouts in no case enter the sewers 
directly, and consequently they are always trapped, that is to say, 
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they are discharged immediately into the cisterns as a mle. The 
water-closets are generally outside the houses in the inferior 
houses, but in the better class of houses we have one closet inside 
and one outside. The whole of the gullies are trapped, and there 
is no opening of any description from the sewers that I am aware 
ofl Of course, Mr. Clark, in advocating open sewers, knows that 
if entirely open they are not sewers. (Mr. Clabk : I said if 
practical.) They would, in tBuoi, be open ditches, nothing more or 
less. The great object of sewers is to confine the sewage within a 
certain area, and not to allow it to be open to everything. Mr. 
Yawser has asked about Mylne's Culvert — its construction and 
size. That culvert was constructed seventy or eighty years ago by 
Mr. Mylne, but the syphon part (the pipes beneath the Floating 
Harbour) is only 3 feet 6 inches in diameter, whereas ttie sewer on 
the other side is 5 feet in diameter. Consequently, there is a great 
contraction at that point. In the new sewer in Prince Street I. 
have put in a double line of pipes, so as to maintain the area, and 
I cannot understand why Mr. Mylne in his sewer should have only 
put in one pipe. I cannot say that all the houses are disconnected^ 
but in every case we insist upon the water-closets, and the privies 
in private houses, and all the drains, being properly trapped ; and 
of late years we have in many instances had a syphon trap put in 
between the main sewer and the house, and ventilating pipes from 
the house carried, but we have not insisted upon this. It has been 
done at the expense of the builders, and at the suggestion of the 
architects or owners, without our interference. Our tide-valves are 
perfectly tight. I don't know that there is anything to complain 
of about them at all. We never have any trouble with them, and 
never examine them, except in one case in St. Philip's, where, 
from some chemical action, the chains were eaten through so deeply 
that the valves dropped down. We renewed the chains, of course, 
and it was all right. The india-rubber is let into a groove ; it is 
about half an inch square; the valve shuts upon it, and it is 
perfectly tight. With regard to the quarter of an inch rainfedl, 
Mr. Lemon has answered that, and I need not say anything more 
about it. Mr. Yawser mentioned about the cost of the sewers being 
paid for in districts. As I stated, the whole borough has been laid 
out in districts, but that does not include private streets. In all 
private streets we require the owners to make sewers at their own 
cost, we simply finding the outlet. With regard to the charcoal 
baskets, there is no doubt that what Mr. Jones has stated is a fact ; 
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THE WATER-BEAEING STRATA OF THE 

CITY OF BRISTOL. 

By W. WALTEE STODDAET, F.G.S., F.O.S., 

City and County Analyst, Bbistol. 

Perhaps the water-bearing strata of the city of Bristol and its 
immediate enyirons are more varied than those of any other city in 
the United Kingdom. The well-known complicated and long list of 
geological formations on which it is built must render the question 
of water supply a very difficult one. Some of the strata are of 
flinty hardness and perfectly impermeable, while others are soft and 
shaly, and consequently very pervious. The geological character 
of any locality will often determine the probable purity or impurity 
of a well, and our city is pre-eminently an example of this. In 
Clifton and Kingsdown we have thick and impervious beds dipping 
to the N.E. at an angle of 30° to 70°. In the parish of St. Paul 
we have horizontal beds of porous triassic sands. In St. Philip's 
we have alluvial beds of peat and gravel; while in the outlying 
districts of Stapleton and Fishponds thick layers of pennant rock 
so broken up by innumerable fissures that every weU is fuU of 
surfece water. 

Bristol, from the rapid dip of its fundamental strata from 
an altitude of 300 feet above to 20 feet below the mean sea level, 
at an angle of 30 to 50 degrees, may be considered unusually well 
situated for drainage purposes, yet this very character is the worst 
possible one for the purity of our well water. No well, especially 
those in the low-lying parts of the city, is free from liability to 
sewage contamination &om the great hydraulic and lateral pressure. 

The water-bearing strata may be divided into four kinds : 

1. Where the beds dip greatly, and are quite impervious to 

the passage of water except through their joints and 
divisions. 

2. Where the beds dip greatly, but are fissured in all direc- 

tions. 

3. Where the beds are horizontal and impervious. 

4. Where the beds are horizontal and pervious. 
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As an example of the first condition we may instance the 
siliciotis beds of the millstone grit that form the northern boundary 
from Brandon Hill to Cotham. The water flows between the 
strata, bringing with it comparatively nnchanged all that the water 
has dissolved from the snrfiEtce of the ground. On the west side of 
Brandon Hill are two copious springs, only separated from each 
other by a few feet of millstone grit. Each of them is abundantly 
supplied by water from Clifton and Durdham Downs, and may at 
any time be influenced by the extension of buildings and any other 
sources of contamination that impinge on the strike of the beds 
between which the water flows. A notable instance of this came 
under my notice a Bhort time since at the l«8e of Kingsdoym. 
which is placed at the sunmut of a millstone grit hill. At King 
Square was a well that had supplied a good potable water for 
many years, the chemical character of which gave, on an analysis 
made twenty years ago : 

Free ammonia * 03 parts per miUion. 

Albumenoid ammonia .. .. 0*04 „ „ 

Chlorine 0*02 grains per gallon. 

Nitrates none ^ „ 

Total soUds 27-41 „ „ 

Four years since suspicion was raised from a peculiar taste, and 
another analysis was made. The result was : 

Free ammonia 1< 25 parts per million. 

Albumenoid ammonia .. 0*89 ,, „ 

Chlorine 3*13 grains per gaUon. 

Nitrates 6*0 „ „ 

Total solids 102*4 „ „ 

On examining the direction of the dip of the beds in the usual way 
they were traced to three houses in Kingsdown Parade, at an 
altitude of 250 feet, when on inquiry abundant evidence was found 
of the cause of contamination. 

In former years, when the priory of St. James was in existence, 
the monks had a well in their kitchen garden supplied from the 
same hill. So good was this crater, that the city authorities 
formed a conduit for the supply of the citizens. Now, the very 
water which this conduit supplies is undoubtedly so impregnated 
with sewage that it cannot be swallowed without risk. In cases 
like these no effective and perfect destruction of organic matter by 
filtration through a porous day can take place. The same thing 
occurs with our limestone range of rock. When their sur&ce was 
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covered with green fields thd water supply was good, but when it 
waa built over and streets were formed ike water became naturally 
polluted with the ordinary effects of overcrowding. 

The water supply of Stapleton and Fishponds is a good example 
of our second division. As a rule, every well is connected with 
each other, except where a fault occasions a mechtoical obstruction. 
So full is the pennant grit on which this locality is situated, and 
which is a member of the coal-measures, that the water both of the 
wells and empty coal-pits is identically the same, and was proved 
at a recent trial to be very impure, from the large amount of 
sewage that was in solution. The wells in this neighbourhood are 
a good instance of the truth of Dr. Frankland's opinion, given in 
one of his reports to the Q-ovemment, where he says deep wells 
may become polluted by the access of polluted water through the 
fissures of the rock in which the well is sunk. The porous stratum 
through which the well is sunk may be so thin, that the water will 
be as much exposed to pollution as it would be if it were drawn from 
shallow wells. 

In the water supply of Horfield, Bedminster, and other parts 
of Gloucestershire and Somersetshire, may be found samples of the 
water included in the third description. The liassic beds of lime- 
stone are nearly horizontal, and divided by stiff clays and schists, 
and form a very doubtful medium for a supply of good potable 
water. The surface is generally impervious to rain, and drainage 
impossible. The only exit for rain that has fallen upon and 
dissolved plentifully the organic impurities is between the limestone 
rock and the clay parting. 

At Eeynsham this state of things may perhaps be most easily 
seen. There the strata gently dip towards the N.E., and conse- 
quently the drainage flows in the same direction. On visiting the 
river Ohew, that bisects the village, it will be seen that on the 
western bank are a large number of springs, while on the eastern 
not one will be found, and all the adjacent fields are fall of water 
stopped back by the stiff clays. It is from this cause that the 
water of the surrounding villages is so impure from sewage 
impregnation. 

The weUs of the centre of Bristol and St. Paulas exemplify the 
last kind of water-bearing strata, namely, those that are both 
horizontal and porous. The centre of the city is composed of beds 
of sand, gravel, and peat, more than 200 feet in thickness deposited 
upon the coal-measures that reach the Mendips. They are so 
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nmch below the level of the sea that they are always subject to 
tidal infiltration, bringing with it whatever sewage it may meet. 

In the parish . of St. Paul the ground is composed entirely of 
porous Eenper sands and marls that rest upon the Eingsdown 
millstone grit. They are so porous that if they are penetrated for 
making sewers, the whole of the wells in the immediate vicinity are 
drained. Indeed there are a great many wells that are quite 
dry, &om a few having been sunk to a greater depth. 

These brief details will give you some idea of the difficulties 
that Bristolians meet with in their search for pure water. Their 
general condition will be gathered from the following analyses of 
tiie water taken at random from some of the city wells, compared 
with the Company's supply : 
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130*40 
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In consequence of the great want of good potable water, a 
company was formed in 1846, which after many struggles has 
succeeded in supplying Bristol and Clifton with an abundant and 
pure commodity; indeed few cities can boast of a finer set of 
reservoirs or plant. The water itself is brought nearly 20 miles 
from the Mendip Hills, and is therefore far away from the reach 
of human contamination or zymotic germs. From the calcareous 
nature of the watershed, the water contains about sixteen grains of 
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carbonate of lime or less, according to the season and time of year. 
This is a very moderate quantity when compared with that of 
Cliffcon. When, during a dry season, the Mendip source becomes 
straitened, the Company use a magnificent pmnping-station at 
Chelvey, where the horizontal beds of the trias form a truly 
wonderful and gigantic filter. The Company is able to famish all 
the water that can be required in the city for trade and household 
purposes. 
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DISCUSSION. 

Mr. Stoddabt supplemented his paper on *' The Water-hearing 
Strata of Bristol" with the following comments: The great 
diversity of the geological formation of the gronnd on which 
Bristol and Clifton are built renders the question of water 
supply a very important one; and I may say that had those 
gentlemen who yesterday adversely criticised the non-ventilation 
system of sewerage in Bristol been acquainted with the variety 
of dip, and the extraordinary facilities for the division of gas 
through the city, they would have considerably modified their 
opinions. Scientifically speaking, this diffusion of gas was far 
more powerful than any pressure or any current through the 
sewers. The difficulties Mr. Ashmead would meet with are far 
greater than those of almost any other place in Great Britain 
certainly, and, so far as I know, than any other city in the world — 
the variety of dip is so tremendous. The map before me I may 
take by way of illustrating this. It is impossible to make one plan 
do for all ; in carrying out the sewers you must take each part of 
the city by itself. The different configuration of the several parts 
of it is so complicated that I have been at work on geological maps 
of this neighbourhood for twenty-five years, and I have only just 
been able to form what I trust wUl be a correct idea of the country 
at the mouth of the river, at Portishead and the neighbourhood. 
We are making a tunnel under the Severn to connect one side of 
the Severn with the other, and to our great surprise we found coal- 
measures at the bottom of the Severn, where a hard roof goes across 
the Severn. And in making the docks at the mouth of the river 
here we expected to find that this roof of the tunnel would be at 
the base of the Channel Dock ; but, instead of that, we found that 
there is a geological fault which has disturbed the bottom, and I 
suppose the bottom of the basin is 50 feet above the conglomerate 
which forms the surfiice over which the Severn runs upon the roof 
of the tunnel. That has disturbed us down here, so as to break up 
the whole country at the mouth of the river (Avon) ; and the old 
red sandstone, the coal-measures, &c., are thus all mixed up 
together in most utter confusion. I was engaged in inspecting the 
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country for water-works some time ago, and it is a &ct that a well 
that supplies the water is in the old red sandstone ; and close to it 
are the new red sandstone and limestone grit, about the width of this 
table apart^an upheaval which had taken place at the mouth of 
our river had disturbed them in that way. Becently, geologically 
speaking, the river did not go as it does now through the Clifton 
gorge, but through the Ashton Vale, which I will speak of by-and- 
by as an extraordinary aid to Bristol at the present time. If any 
of you should be going down the gorge, you will notice a road 
going from the river to the top of Clifton Down, which used to be 
called Windmill Hill — the " Observatory," as we now call it. That 
is a magnificent fault. On the left-hand side and on the right- 
hand side the rocks for hundreds of feet have risen up on the 
easterly side and fallen down on the westerly side, and then been 
pushed against one another and turned then about, as it were. 
Below that the rocks dip to the south and south-east, but past that 
the whole country is turned round, and dips to the north-east. 
You can imagine how two or three such differences as these must 
add to the engineering difficulties of Bristol immensely. Even if 
there were nothing else, the lateral pressure of the tidal water is so 
powerful that in the lower parts of the city there are wells that 
contain water having in solution from sixteen to thirty-three grains 
of common salt to the gallon. Then in the St. Paul's district the 
beds ore horizontal and porous, and if you pump out one weU you 
drain another. I one day found my well dry, and I ascertained 
that it was in conseqaence of my opposite neighbour at the Full 
Moon Hotel having sunk a well a yard deeper than mine, and it 
had thus drained my well. I then sunk mine two yards deeper, 
and drained his. We were consequently obliged to come to a 
mutual arrangement. The Full Moon proprietor and his neigh- 
bours agreed to sink their wells the same depth ; but my well is 
as dry as a bone, and we could use it as a cellar. Having thus 
spoken of the great geological diversity, I might divide the strata 
into four groups: first, the inclined and impervious beds; second, 
inclined impervious beds with numerous fissures ; third, impervious 
horizontal beds; and fourth, porous horizontal beds. As an 
example of the inclined impervious beds, I may mention Kings- 
down and Brandon Hill, composed of impervious silicious rock, 
some of the beds being 12 feet in thickness, called millstone grit, 
and we recognise it as the base of the coal-measures ; when the 
coal-miners come to that they give up all hopes of more coal. All 
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the water tliat comes through here comes between these beds as a 
matter of course. The beds of millstone grit dip to the north-east 
to the extent of 60 degrees. From Clifton, is a road coming down 
to the level ; on either side of it are two wells very well known in 
Bristol. One well is in the division of one bed, and the other on 
the other side is in the division of other beds, but they are as dis- 
tinct as though they were many miles apart, simply because they 
have got the impervious beds of millstone grit between them. 
These are used to supply many houses. Ten years ago there was 
a severe attack of typhoid fever in the same houses that in 1846 
had the cholera. This aroused suspicion, and on inquiry it was 
found that these houses were supplied with water from one well, 
and those which had the water from the other were perfectly free. 
I examined both the wells. The constituents were very much the 
same; and there was no difference so far as chemistry could 
determine. I went and took a bottle out of each of them. It was 
clear, bright-looking water — very good water indeed as &r as its 
physical properties went. Dr. Davies was with me at the time, 
and I said to him, " Here is a capital opportunity to prove your 
germ theory, because if the water supplied by this well gives the 
inhabitants of the houses enteric fever, you have only to take the 
dip of this clay parting, and it ought to carry you to a house that 
has enteric fever." And so it eventually turned out. It was 
found that there was at the top a house in which there was enteric 
fever. Although the proportion was so small that there was no 
free ammonia, no gases, or anything else, still it was a fact that 
they did trace the dip to the house in question ; whereas the other 
well came up on to the surface of the Down, where there was no 
house at all. The other day a strange thing occurred in Bristol. 
There was an outcry about the water, and of course in my oflScial 
capacity I had to examine the source of supply complained of. 
One was absolutely poisonous. It occurs in the same ridge of 
rocks about here (indicated on map) in Eingsdown, and was 
originally ia the kitchen garden of the monks of a laige priory, 
and was a large spring coming from the slope of the hill opposite, 
and giving them a very fine supply of water. The consequence 
was the city here a long time ago made it one of their public 
suppUes. This water now absolutely comes from the same well, 
and has no less than eighty-one grains in a gallon ; it is full of 
sewage, and has since been condemned by the Commissioners; thus 
it is shown that all the water connected with this rock I have 
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described must, as I say, go between the beds and not through the 
beds, whieh makes a great deal of difference. 

For the last fourteen or fifteen years that I lived at the base of 
that hill I had a good supply of water, and I had the well enlarged 
after a time ; but two months afterwards, the children said they 
wished I would look at the water, as there was a funny taste in it. 
To my great horror I found a lot of sewage in it. I went down 
the well with a man, and we could see nothing wrong there. 1 
then took the dip of the bed, and made a section, and followed one 
of the beds right up to a house in Kingsdown Parade, and there 
found that one of our own aldermen was absolutely poisoning my 
well in a house half-a-mile away, by the excreta and refuse passing 
from his dwelling down between the beds which ran to the site of 
my well; and I had to stop it up and have the Company's water in. 
And yet you would say I could not have had a better place to dig 
a well — one which would be perfectly tight, you would imagine ; 
but in this case there was a remarkable instance of the pollution 
of a well, because the water was not oxidized by going through 
porous strata and clays. That was a well which was a very fair 
specimen of any well in this city coming from the millstone grit, 
or, as I have called it, the rock dipping gradually and impervious 
to water. The second division which I have made is that of " the 
inclined impervious beds with numerous fissures." Illustrations 
of these we found at Stapleton, Fishponds, and a great part of 
Gloucestershire. The rock there is quite as impervious as the 
one I have already described, only it is very full of cracks and 
creviises, so that it fulfils the conditions exactly of that in Dr. 
Frankland's Sixth Eeport, in which he says, if you have a deep well 
in a fissured rock, it is equivalent to no more than a shallow well 
because the wat^r comes in an unchanged condition. This is very 
common about the east of Bristol, and I should think if I had a 
hundred samples from a hundred wells there I should not find 
more than two or three fit to drink. The third division is where 
the beds are horizontal, but not porous. We find that in several 
places in this city these, as a rule, instead of dipping greatly, are 
horizontal. As an example, I can mention the neighbourhood 
between here (indicated on map) and Keynsham. Anyone coming 
from Bath here would notice frequently these rock strata, which 
are nearly horizontal and impervious to water. The water which 
comes from a well pierced in one direction (indicated) is always 
stopped by a bed of clay. This is so impervious that it seems 
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almost like puddling apon d bo tteiff^o water goes through it. 
The consequence is, if you dig a hole a foot deep, or a yard deep, 
it is fall of water at once ; and if you do not find it fiill of water 
it has run through some false joint or other into the bottom where 
the clay bed is. * And as it dips only four degrees in a mile in this 
neighbourhood, you can regard it practically as horizontal, except 
that this little inclination makes a great deal of difference in the 
actual result. The beds, for instance, between here and Bath dip 
a little to the north-east. Here is the inhabited part, and there 
(indicated) is the country. It would be a folly to do any injury 
to the water running there — towards the village. If you put 
anything deleterious in that direction, towards the village, it would 
poison the whole of the wells in the village ; whereas if you put 
anything likely to injure the water on the easterly side of the 
village you coxdd not possibly do any harm to those wells. You 
can see practical instances of this at Eeynsham and Saltford, and 
several other places alongside of the railroad, where the water can 
be seen dripping out of the bank. Then on the top level, beyond 
a house here (indicated), if you enter a quarry you can see the 
whole drainage of the house coming trickhng out of these beds 
and going down into the quarry — hardly any goes through the 
drain. 

The last strata which I have mentioned are the horizontal strata 
that are pervious. Here I would instance St. Paul's district, com- 
prising sandstone, sand, and so on, but perfectly horizontal. It 
was here that my well was situated. If you can imagine old 
graveyards being there (which there are), and the water being 
bound to go through them, and passing through the sand 16 feet 
below the surfeice, you can imagine what effect it must have upon 
the wells, if you tapped, as they did tap some time ago, one of 
these beds in making a sewer, and they drained every well in the 
place. The head of this new red sandstone is against impervious 
rock, and for a considerable distance from Eingsdown almost to the 
middle of the city is this porous set of beds, of which the diagram 
before us is supposed to be a section. Then, again, if you go down 
into Queen Square the same beds lie upon the same rock, which 
afterwards reaches to the Mendips. The hill which you notice on 
the diagrams is Dundry, the church tower of which is very con- 
spicuous, and is placed above the whole of these. But these rocks 
do not stop there ; they go straight under to the Mendips. The 
coal-measures form the bottom of Queen Square. To make a lot 



DISCUSSION. 51 

of sewers through these strata yon must certainly haye different 
kinds of sewers. The last set of beds I have to speak of is in the 
city itself, the lowest part of it. I do not think there is one single 
well in the whole of that district of which, if you said to me, 
'* Shall I drink it ? " I could say *' Yes." I have a series of 
analyses there in my paper for your future guidance for purposes 
of comparison. I have twenty-one analyses taken at random from 
the city. The wells in this city are simply abominable $ and 
nobody can stop them, because the hydraulic pressure in one 
direction and the lateral pressure in another are so powerful, 
especially if we have a high tide, which floods the strata under- 
neath. Now if we ventilated those sewers we should certainly be 
drowned out. When you consider that our sewers are 20 feet 
below the common tide level and our tides rise nearly 40 feet, you 
can imagine the tremendous pressure that would absolutely drive 
the tidal water into our streets, and we should have to go about 
in boats. We really have a tremendous lot of diflSculties to 
deal with. When I first came to Bristol twenty-seven years ago, 
if we had a heavy shower of rain, we had to get men with buckets 
to go down into our cellars, and we found two feet of water there. 
But since Mr. Ashmead altered the sewers we have literally not a 
drop there : they have been as dry as a bone. When I first came 
here we had to lay in a stock of cholera medicine every August as 
the year came round, which I dare say occupied us a month in get- 
ting ready. But since the sewers have been made English cholera 
has disappeared — we have hardly a single case of English cholera 
since. Some gentleman yesterday, when Dr. Davies was speaking 
about the germs of disease, mentioned the plague. The " plague " 
was no plague in Bristol ; it was simply " English cholera." In 
the parish in which I lived during the greater portion of the time 
I have sojourned here we had had a lot of " burial books," and in 
the two years that we had the ** plague " everybody had a big P 
in the burial books against them. They were buried in the lower 
part of the churchyard which is now a hay-market, because there 
is a popular prejudice about building houses over it. They say, 
" If you open that ground we shall have the plague again." The 
consequence is, it is now a hay-market, and there is not a house 
built upon it, A few years ago, for some sanitary improvements, 
we had to cut away a fourth of the churchyard, and this fourth 
was absolutely the place where these plague people were buried, 
but not a sign of the disease have we found. The parish of St. 
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James is oovered over with that porous soil ; and thoagh I think it 
is one of the dirtiest, still it is one of the most healthy spots in the 
city of Bristol, simply because the soil is porous. For many years 
before I came to Bristol I had the idea that the geological forma- 
tion of the ground had a great deal to do with the health of 
the people, and so I find it has. Some years ago, when Dr. Budd 
was in his strongest health, I got a large sketch map and put a 
round dot over certain places, and the dots all accumulated on the 
alluYial soil so much — on the lias soil, which is quite horizontal in 
strata and quite impervious — ^and the dots there were so numerous, 
that we were obliged to cease dotting, as they were black altogether, 
in contrast with the porous soil, which was free &om them. With 
all this danger in the city of Bristol, one cannot be surprised 
at the feet of a Water Company in 1846 being formed by some 
good men, and, in order to prevent any source of contagion, the 
source of supply is eighteen miles away — from the Mendips. The 
water can have no chance of human contamination getting to it, 
and it is brought in sets of pipes into Bristol ; and after a good 
deal of expense in the past, they have now succeeded in getting 
together some of the finest plant and machinery and supplies of 
water of any place in the kingdom. Of course there are places in 
the north where the supply is naturally quite free from lime ; but 
this being a limestone district, there are sixteen grains of lime to 
the gallon, and so far as the water goes it is absolutely pure. Dr. 
Tidy was down here the other day, and, testing it, he said that 
free ammonia in the Company's water was absolutely nil : when 
there is any it is from rainwater. When during a dry season the 
Barrow reservoir is dry, the Company use a pumping station at 
Chelvey, from a well sunk in a wonderful natural reservoir of 
triassic sands enclosed in solid beds of limestone. The Company 
have sunk weUs of 200 feet deep, and every drop of water there is 
thus filtered through 200 feet of porous sands and clays. If they 
pump for twenty-four hours they will sink but one inch, and that 
is filled up in the morning. It is of itself the most perfect example 
of a natural reservoir of filtered water that I know anywhere. 
The reservoir itself is built of Umestone, and its beds are horizontal ; 
and the only impurity which we have in the Company's water con- 
sists of the small, microscopic vegetables which live and grow on the, 
edge of the reservoir. Of course, in the dry season these are dead, 
and the Water Company can wash them away. But if you filter 
the water, and examine it closely, you will find it simply silicious 
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vegetation, and nothing to do with sewage, or hurtful in any degree. 
It makes the water look a little muddy sometimes when they have 
been cleaning out the pipes and so on, but there is nothing hurtful 
in it ; and we rejoice in a thoroughly good supply of water. 

Mr. Jas. Lemon : There is no doubt that the information given 
to us by Mr. Stoddart is exceedingly valuable to an engineer, 
especially if he had the information previous to his layiog out a 
dramage system, because it is ample data from which to lay down 
our levels. Mr. Stoddart made some reference to the remarks I 
made yesterday relative to diseases. I said, in reply to a remark 
made by Dr. Davies, that although we do not get diseases which 
he referred to now, in the earlier times we got diseases which were 
very much worse, and I alluded to the plague — the " great plague," 
I mean, of two centuries ago — ^the London plague. We get now 
the cholera, which is simply a modified form of the plague, showing 
that the diseases have changed and have become of a lighter 
character. Beference has also been made to the germ theory. I 
am not going to set up my knowledge upon that subject against 
that of the medical men of this country. I believe there is a good 
deal of truth in it, and there is, at the same time, a great deal of 
humbug in it, and it is driven to excess. During the cholera 
epidemic in my borough the germ theory was set up, and we 
wanted to establish a hospital at the top of the town. The medical 
men came to the Sanitary Authority and objected strongly to the 
hospital being erected there. They said, **You have a water- 
carriage system ; the cholera excreta will pass down the town and 
poison the inhabitants from above." Through the representations 
of that deputation the Sanitary Authority abandoned the idea 
of a hospital there, and put the hospital lower down the town ; 
but the medical men even then were not satisfied. Then they 
did not believe in your water-closet system, and we estabUshed dry 
closets, and supplied them with carbolic powder. These have been 
in use up to the last few months, but we have lately, upon another 
representation, taken them all away and substituted water-closets. 
This is only an instance of the extremes to which scientific men 
will go in pushing a theory. Then, Dr. Davies said that every 
form of disease must be generated — that there is no spontaneous 
growth; that, for instance, a man might live in a pig-sty and 
*drink ditch water, but he would not get typhoid fever if no germs 
were there. Then I say we might as well drink of these bad 
wells which have been referred to at length by Mr. Stoddart. I 
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say that impure water has a tendency and does generate disease, 
whether there are germs or no germs ; and, although we are much 
obliged to Professor Tyndall and others for the immense amount of 
trouble they have gone to in investigating the sources of disease, I 
say they must not all be attributed to germs. Mr. Stoddart made 
reference to the ventilation of sewers, and said that in Bristol 
they would all be flooded out if they ventilated their sewers. 
But that has nothing at all to do with it. The drainage of 
Bristol is laid down upon a correct principle, in different levels. 
The high level districts are distinct from the low levels, and the 
high levels do not flood the low levels ; and therefore it is not 
likely to arise. Again, in the low level district during the time 
of high water the drainage must be stopped. When the level of 
the tide is above the level of the sewage in the sewer, of course 
there is no discharge, and the sewers during that time must be 
reservoir sewers ; and the tide is kept from flooding the low level 
by a proper system of self-acting valves. I do not see myself how 
the tide is going to find its way into the low level sewers. If it 
does, it ought not to ; and I am quite sure that Mr. Ashmead would 
soon take steps to prevent it, by penstocks or proper valves, and 
the considerable flooding which Mr. Stoddart alludes to could never 
arise. I believe in Bristol it does not arise ; and I dispute entirely 
that the sewers in Bristol are not ventilated. I say they are 
ventilated. If they are not ventilated, you must have a perfect 
connection with every house in the whole city, and that is im- 
practicable. They must be ventilated in all the bad mains of the 
old city ; because this system, after aU, is an intercepting system. 
The existing drains of the old Improvement Commissioners were 
picked up, and, of course, utilized wherever it was possible to do 
so. Of course, I should have done the same myself under similar 
circumstances. But no officer of any Sanitary Authority going into 
an old town can have a perfect knowledge of all the connections of 
the old sewers ; some of these connections must be faulty and are 
faulty. Tou sometimes get a dry system and your gullies give 
trouble. In my borough I am obliged to send round water-carts 
and fill aU my gullies up where there is bad ventilation. These 
alone are sufficient to offer an outlet for your sewage gas during 
dry weather, and I have no doubt that the gases from those sewers 
do find their way out at various points. I say, when that is so, 
you ought, I think, to have a proper system of ventilation, and not 
to leave the^ewer gas to get out " on the sly." 
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Mr. Ellioe-Clark : We are much obliged to Mr. Stoddart for 
his very yaloable paper, and the dpeech he has made with reference 
to the diagrams upon the wall. And if most of us had a gentle- 
man in our towns so conversant with the geological formations of 
our districts, it would materially assist us in carrying out water- 
works and sewage-works, more especially if they would come 
forward as willingly as Mr. Stoddart does and make public their 
knowledge, extending over so many years. I should be glad to 
know if Mr. Stoddart can give as any information upon the 
extraordinary theory ventilated by Mr. Baldwin Latham, at the last 
meeting, I believe, of the Social Science Congress, or the Institution 
of Civil Engineers, that when water in a river had been polluted 
by the sewage of a town it was rendered innocuous by oxidation. 
I have seen it stated that there is no river in England long enough 
to thoroughly purify sewage by oxidation, but I have never seen 
Mr. Latham's theory tljoroughly refuted. I should like to have 
from Mr. Stoddart some information on the subject. 

Mr. Lemon : I think we ought not in the course of the discus- 
sion to omit a vote of thanks to Mr. Stoddart, and I have much 
pleasure in proposing a vote of thanks to him for his paper. 

Mr. Parry (Reading) : I second the proposition. I think 
Mr. Stoddart's remarks are very useful. There are few cities and 
towns provided with such ample information upon the subject as 
Bristol appears to have been ; and I have no doubt that, if so much 
information was known to Mr. Ashmead before he laid out those 
drains twenty years ago, he might have been influenced by it to a 
great degree. 

Mr. Stoddart : I generally aim at telling anyone anything I 
can. With regard to the ventilation, I cannot pretend to give you 
any information, but I can say that no sewer can by any possi- 
bility in this town prevent the extraordinary pressure of the water. 
With regard to zymotic disease, you will of course remark that it 
is a blood-poisoning disease. Our habit of living now is different 
from what it was twenty years ago, and consequently we have a 
different set of diseases ; and another item to be taken into account 
is the advance of medical education, and what a person is believed 
to die from was formerly put down to many other causes than those 
to which it is ascribed now. With regard to the germ theory, I 
am not going to advocate it, because there appear to me to be six 
on one side of the question and six on the other. We had, how- 
ever, a very curious confirmation of this theory with regard to two 
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wells. Dr. Budd and I went down to those wells ; one was on the 
right of the road and the other on the left ; and we were stopped 
in pursuing the theory by the apparent fiEict that the houses 
the inhabitants of which were aflfected were supplied out of the 
wrong well — the well that could not be contaminated ; and that the 
houses the inhabitants of which were well were supplied &om the 
well in which the germs of enteric fever were. "Now," I said, 
" here is a dead-lock ; we cannot go any farther." But three or 
four months after this, for some other reason, the plans of the city 
were shown in which those wells occurred, and, to Dr. Budd's 
intense surprise and delight, these water supplies crossed under the 
road ; and it was a fact, therefore, that the infected houses were 
supplied from the contaminated well, the course of which crossed — 
as nobody had been aware of at the time — ^under the road, thus 
accounting, in a very easy way, for the difficulty we had founi 
With re^ird to the water-closets being changed for earth-closets, 
there is one thing which we should beaif in mind; the earth- 
closets answer very weU, and a large establishment in this neigh- 
bourhood has a lot of earth-closets, and men were employed to put 
the excreta over the ground elsewhera But the rains, soaking 
through the earth and excreta, have washed them into the neigh- 
bouring ground, and poisoned all their wells. And it is a question 
in my mind whether any irrigation by sewage could possibly do for 
us effectually in this neighbourhood. An acre of ordinary ground 
— clay will do with 50,000 gallons of sewage, but in the neigh- 
bourhood of Stroud, Bath, and all along the Gotswolds, an acre 
does for 100,000 gallons; and it is the only instance of the pre- 
cipitation process of sewage that I know of anywhere here which in 
every degree answers. The precipitation I introduced myself, and 
sold a great many tons, which were sent to the West Indies for 
manuring sugar ; and I dare say they continue it now ; but at the 
same time I unhesitatingly think that the value of sewage is 
enormously exaggerated. The sewage collected in the neighbour- 
hood of Stroud had a moderate proportion of nitrogen, and only 
half per cent, of phosphoric acid. The nitrogen was found to be 
mainly due to the presence of human hair. Strange to say, the 
mud produced by the precipitation process was fall of hair, and we 
consider that all the nitrogen we got came out of that hair. With 
regard to the oxidation, we have in sanitary chemistry worked at it 
a great deal for some years. Of course the Bath sewage goes into 
the Avon, which formerly was a salmon river. On testing the 
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water at Netham, twelve miles from Bath, the sewage is found to 
have disappeared in a great measure. I think Dr. Letheby advo- 
cated the tiieory of organic matter disappearing under oxidation. 
But it, at any rate, is a fact that a lot of sewage is turned into the 
Avon, at Bath, and when we test the water, say at this point, near 
Keynsham (indicated), where we have worked most, there is very 
little found. The difference between the Avon water at Bath and 
the Avon water at Eeynsham is very distinct It is much better 
down here tham it is at Bath ; so it must disappear somewhere, 
and most likely by imperfect oxidation. 
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A SHORT DESCRIPTION OF THE SOURCES OF 
SUPPLY AND PRINCIPAL FEATURES OF 
THE "BRISTOL WATERWORKS." 

By H. M. PEAESON, CE. 

The sources of the water supply for Bristol are principally situated 
in the Mendip Hills near Chewton Mendip, Somersetshire, but 
there are also other sources situated at Harptree, about 2^ miles 
from Chewton; also at Barrow Ghimey, about 5 miles from 
Bristol; and at Chelvey, near Nailsea, about 9 miles west of 
Bristol. 

The source of supply at Ghewton is derived from springs in the 
limestone, which are united underground and conveyed by branch 
aqueducts from the collecting tanks to the main aqueduct, which 
passes through the parishes of "Chewton Mendip," "Litton," 
" East Harptree," " West Harptree," " Compton Martin," '' Chew 
Stoke," " Winford," and " Barrow," discharging itself at the 
mouth of the Winford tunnel into the store reservoirs at Barrow. 

The main aqueduct is constructed " partly of masonry, in some 
cases driven through the solid rock, without a lining of masonry," 
partly of iron pipes laid undulating through the hilly country, 
partly of iron tubes spanning the valleys, making in all a total 
length of about 11 miles. 

The size of the aqueduct varies from 4 feet 7^ inches x 3 feet 
6 inches to 7 feet x 6 feet, and is of an oval section. 

The wrought-iron tubes spanning the valleys are rather an 
interesting feature, being mounted upon friction balls resting on 
cast-iron saddles to allow for the expansion and contraction due to 
change of temperature ; the fall of the aqueduct is for the most 
part 1 in 1056. 

The store reservoirs at Barrow are two in number, and have a 
water area of 67 acres. From these reservoirs the water flows by 
gravitation through Bristol and into the Oakfield Boad reservoir at 
Clifton, from whence the water is pumped to the high level 
reservoir upon Durdham Down, Clifton, a lift, including friction, 
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of 140 feet ; from this reservoir the Clifton District and neighbour- 
hood are supplied. 

There are also two compensation reservoirs at Sherborne, near 
Litton, constructed by damming up a portion of the valley of the 
Chew, from whence water is discharged for compensating the mills 
situated upon the Chew river, the Company being compelled by 
their Act of Parliament to deliver a certain quantity per diem. 

There is another reservoir of the same description at Chew 
Magna in connection with the tributaries of the Chew. 

The Sherborne reservoirs have a water area of 24 acres ; that at 
Chew Magna, a water area of 9 acres. 

At Bedminster there is a reservoir and pumping-station, from 
which water is pumped for the supply of Leigh and Knowle. 

The supply of water at Chelvey is derived from springs and 
wells in the new red sandstone formation, and is a very large 
source of supply which is being greatly extended. 

Here there is at present 130-horse nominal pumping power, 
which lifts the water either into Bristol or to the store reservoirs 
at Barrow as required ; this pumping power will shortly be very 
much increased. 

The Company's limits of supply not only embrace the borough 
of Bristol, but also a very considerable district outlying the 
borough boundary. 

The consumption per head of the population supplied is 
21^ gallons, including supply for all purposes. 
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SOME POPULAR ERRORS IN CONNECTION 
WITH SANITARY MATTERS. 

By DAVID DAYIES, M.RO.S., Mbdioal Oppiobb op Health 

FOB BbIBTOL, &C.y &C. 

Gentlemen, — It is no light task for the member of one profession 
to read a paper before the members of another when met together 
for the exchange of ideas and the advancement of their profession. 
I have ventured to do so at the request of your much-respected 
confrere, Mr. Ashmead, our Borough Engineer, whose colleague I 
have been for many years as one of the officers of this city. 

As our respective professions meet at many points, and occa- 
sionally overlap one another in sanitary matters, I will endeavour 
to bring before you certain views which may prove interesting to 
both professions. 

The first point for a military commander on active duty to do is 
to ascertain accurately the number, nature, arms, supplies, and 
mode of attack of the enemy. So ought it to be with those who 
are engaged in advancing sanitary science ; but, unfortunately, here 
vague traditions, superstitions, and unpractical hypotheses, too 
frequently have taken the place which ought to be held by accurate 
information and scientific deduction. 

The most powerful and numerous enemy of the human race is 
the so-called zymotic group of diseases, the deaths from which 
form a very large proportion of the total mortahty : to these then 
we will turn our first attention. Here at the very threshold of our 
inquiries we meet the 

Pythogenic theory , which more or less in different minds attributes 
the origin of these diseases to dirt and the putrefaction of organic 
matter, instead of to an unknown infectious organic poison, which, 
once introduced into the human system, under certain conditions 
there reproduces itself, and spreads its seeds according to de- 
terminate laws which may and have been ascertained, an organic 
entity of the mysterious origin of which science knows nothing, but 
history a good deal. I do not stand here as the advocate of dirt. 
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whidi is only matter out of place : but a trite English adage says 
that a certain personage may be painted too black ; so I think of 
dirt. All zymotic diseases have been, and now frequently are, 
attributed to it, whilst the true cause of this class of diseases is 
overlooked, and the proper means for abating them are therefore 
neglected. According to a numerous class of sanitarians, to wash 
and be clean is sufficient to prevent disease and prolong life ; for ex- 
ample, a truly celebrated philanthropist with these views thus writes : 

" I have seen with my eyes, and smelt with my nose, small-pox 
growing wp in first specimens either in close rooms or in over- 
crowded wards, where it could not by any possibility have been 
caught, but must have begun. 

** Nay more, I have seen diseases begin, grow up, and pass into 
one another. 

" J have seen, for instance, with a little over-crowding continued 
fever grow up, and wUh a little more, typhoid fever, and with a 
little more, typhus!^ 

This quotation is from a very popular work. With such views 
abroad, our fight against the deadly zymotics is a very feeble one. 
A little philosophical consideration of facts in the . history of our 
race and zymotic diseases would soon dispel these baneful delusions. 
The Eed Indians of America had revelled in their filth, and slept 
in their close unventilated wigwams from time immemorial when 
the white man invaded their territory, yet small-pox, measles, 
typhus, and typhoid fevers, and the other zymotics, had never 
appeared among them until the white man carried the seeds of 
these diseases to them : history records the terrible results. 

The Fiji Islanders had never by neglect of personal cleanliness 
developed measles, which was unknown to them until the germs of 
this disease were carried to them in a British ship, on board of 
which I feel assured the strictest order and cleanliness were 
observed. 

Small-pox, known to the Chinese a thousand years before the 
Christian era, was never developed in ancient Europe; was un- 
known to the Greeks and Romans, and never invaded Europe until 
the year of the Hegira, when it was brought from China into 
Arabia, and thence into Europe. We have no reason to believe 
that the ancient nations of Europe were cleanly in their habits, or 
that they slept in well-ventilated rooms ; yet this disease as well as 
scarlet fever — the pest of modem days — was never developed among 
them. This latter disease was 'unknown in Europe until the 
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middle of the seventeenth century, when it was imported from the 
East into Italy, and thence to the rest of Europe. 

When the rinderpest was first imported into England, this class 
of sanitarians did their utmost by their false theories to favour the 
spread of it; according to them, it was not a foreign disease 
imparted from the Continent, but a thing of home growth, the 
natural outcome of the filthy condition of the London dairies, and 
the bad food given to the cattle. If these false theories had been 
considered sufficient to account for the plague, and measures to 
meet them only adopted, neat cattle would ere this have become 
extinct in England ; but the government of the country, wiser 
generally regarding the pockets of the people than their lives, soon 
discovered by means of a commission the nature of the disease, and 
adopted prompt and decisive measures for its extinction. Then 
you may naturally ask. How does this concern you as engineers, and 
why should I trouble you with these medical theories ? This point. 
Gentlemen, concerns you very closely, observation and experience 
have shown that this group of diseases have respectively different 
laws for diffdsing their seeds, different periods of incubation, 
maturation, and convalescence ; we find that their striking distances 
vary, some of them in this respect being what may be called long 
range, and others short range, diseases, and so forth. It is to you. 
Gentlemen, that our profession looks for material assistance to meet 
these conditions, and so to abate and finally to annihilate these 
zymotics. 

It is well known that enteric fever (typhoid) and Asiatic cholera 
shed their seeds by means of human excreta; that these seeds 
have a wonderful vitality unless destroyed by the application of 
chemicals; that if thrown into the common sewers, they will 
thence frequently penetrate through thick layers of earth or rook, 
and poison wells of water used for domestic purposes ; that occa- 
sionally, when these sewers have open communications with houses 
or confined spaces, they will thence issue in a volatile form and 
destroy life ; that in the form of a dry powder in dried excreta they 
can retain their vitality for an unlimited period : this is supposed to 
be one of the common modes of the diffusion of cholera in India, 
and I believe it is often the mode in which enteric fever spreads in 
England. For example, suppose an unpaved court in which 
young- children are allowed to play in the middle of a crowded 
population; now it happens that although young children are 
very liable to contract this disease if exposed to the infection, they 
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very frequently take it in a very light form without confinement to 
bed, the chief symptom of the disease being a little feverishness 
towards evening, which caused the last generation of practitioners 
to call this form of the disease infantile premittent fever. The 
affected child during the earlier part of the day plays with other 
children in this nnpaved court, diarrhoea being a constant atten- 
dant of this fever ; the child relieves himself on the unpaved filth- 
saturated soil of the court ; the seeds soak into the soil ; a hot sun 
dries them, they are then blown about and disseminated far and 
wide : this is not an overdrawn case. With a view to remove such 
a source of danger, the Sanitary Authority of this city have had 
all public courts paved and channelled. 

Then the nature of typhoid fever and cholera, and the manner 
in which they spread being known, it is for members of your pro^ 
fession to point out to us the best method for removing the chief 
source of them, viz. human excreta, to strenuously oppose, or safely 
modify, any plan proposed for this purpose that may tend to scatter 
broadcast the infectious seeds, whether in the form of fine dust or 
as invisible germs poisoning the watersheds of the country. In 
speaking thus I have no special plan in view, but I know of many 
that deserve more careful examination before they are accepted as 
unexceptionally safe. Although I am myself of opinion that 
water-carriage is the best method, if not indeed the only one 
practicably applicable to large communities of a mixed population 
like that of this city, I consider that other methods, equally safe 
and much more economical, might be adopted for smaller com- 
munities more thinly spread. 

Again, one of the most popular and attractive questions in 
Sanitary Science is how to house the people ? It has for a long 
time, and still does engage the attention of legislators, architects, 
engineers, medical practitioners, and a whole host of warm-hearted 
philanthropists, yet I conceive that very serious blunders are being 
committed in connection with this subject in the present day, mis- 
takes which a future generation will rue and will have to remedy. 
As this is a very serious view of the case, I am in duty bound to 
lay before you the premises on which I have formed that opinion. 
All statistics of mortahty tend to prove that with equal conditions, 
the number of people on an acre bears a direct ratio to the returns 
of mortahty. Our experience of small-pox and maculated typhus 
has shown them to be long-range diseases whose striking distance 
is very great. Our experience of typhus fever in Bristol in 1865 
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was that if introdnced into the lower part of a large honse con- 
taming many families in separate apartments, it almost invariably 
ascended and affected every compartment above the room first 
infected before it was extinguished; its infecting seeds are 
evidently light and volatile, and have an ascending power. We 
have found that different families having privies or privy landings 
or corridors in common, generally have their diseases in common, 
especially the two last mentioned, viz. small-pox and maculated 
typhus, the seeds of which are most readily communicated by means 
of clothing, and, from facts known to us, are for some time floating 
in the atmosphere surrounding a person whose clothes have been 
exposed to infection. 

My own observation of human nature leads me to beUeve that 
every plan which involves any approach to communism in domestic 
life has a deterioratmg influence on those subject to it. A man loses 
much of his self-respect when he loses his patronymic of John 
Smith or John Brown, and becomes known as No. 22 or 30. 
Man never rises higher than when isolated in families in separate 
cottages with separate household offices, and separate plots of 
garden, or court, as the ca^ may be ; he then feels his responsi- 
bility, and, if by race a true Anglo-Saxon, repudiates any leading- 
strings or inquisitive superintendence. The Celtic races, owing to 
their more warm, friendly, and gregarious nature, may possibly 
adapt themselves to modem views of artisans' houses, much more 
readily and beneficially to themselves than those with more Teutonic 
blood in their veins ; but even in such a case a very heavy re- 
sponsibility of constant sanitary arrangement must rest on some 
able and efficient superintendent, whose very beneficent actions will 
destroy the self-respect and self-reliance of the superintendent 

The frequent prevalence of maculated typhus in the flats of 
Glasgow and the almost insuperable difficulty in efficiently dealing 
with it owing to the nature of the buildings, although undertaken 
by one of the most energetic, intelligent, and persevering sanitary 
committees in the world, aided by most able and experienced 
officers, ought to have served as a warning against the adoption in 
the southern parts of the island of the errors and misfortunes of 
our northern brethren. 

I have thus stated the facts on which I have based my views of 
popular errors in the modem attempts to house the people ; it now 
becomes my duty to state those views candidly and in detail. I do 
so with hesitation, and with a full sense of the responsibility which 
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I incur^ conscious that in doing so I am exposing myself to the 
keen criticism of a most able press ; that I traverse the self-chosen 
p9,th of zealous and disinterested philanthropists, that I may in 
doing so possibly damp the hopes and chill the ardour of good men 
who have made this the &vourite study of their lives. Contrary 
to the usage of ordinary culprits, I must, previous to the com- 
mission of the offence, plead reasons for arrest of judgment. I 
have no motive but the chief object of my labours, the health of 
the people. I have nothing of a personal nature to gain or lose by 
my opinions. I am not a mere amateur seeking for notoriety, but 
have been for the last twelve years in the thickest of the fight, 
and have without fear or favour, except the constant and indulgent 
support of the Sanitary Committee of this city, fought the sanitary 
battle of this large community on these lines. Then let me to the 
point. I am of opinion that all so-called model lodging-houses, if 
so arranged as to multiply the number of inhabitants on an acre, or 
place different £a.milies on floors, or as I should call them flats, one 
&mily above another; or by corridors, common areas, common 
passages, whether separated by pervious iron railing or not, or 
have offices in common for washing or other domestic duties, or in 
any other way approach a system of domestic communism, are an 
error and a blunder ; that in such constructions the facts which I 
gave in detail as premises to my conclusions, have been ignored ; 
that such houses at some future period, when the present almost 
parental supervision will have been withdrawn, the careful selection 
of inmates given up, and as a consequence the nomadic population 
of our large towns will have found an entrance ; will then become 
the chosen homes of typhus and other long-range zymotics, and 
I am doubtful if such an unhappy consummation will be deferred 
until then. If these views be correct, much of the much-vaunted 
work of the present generation will have to be undone by the 
next. 

With strict selection of inmates and carefal supervision, and 
with all the machinery new and in good order, a low death-rate 
may and ought to be shown in these houses. The same is the 
case in the public prisons of the country. Conclusions founded on 
statistics depend on the manner in which they are read, and the 
analysis to which they have been submitted. Statistics of health 
and mortality taken from any community, if that community is not 
a representative of the average age, of the moral and social con« 
dition, and of the precarious mode of subsistence of the mixed 

F 



66 POPULAB SRBOBS IN OONNEOTION WITH BANITAB7 MATTERS. 

population of a large town, must lead to hasty aad wrong con- 
clusioiis; by taking the statistics of the family history of the 
persons now admitted into these houses for five years previous to 
their admission, or by taking the statistics of a similar class not yet 
admitted, I think it very probable that equally favonrable figures 
would be the result. Having said this much by way of caution 
against prevailing opinions, you may naturally ask me what I 
propose to substitute. I will briefly do so. My idea of an 
artisan's house, calculated to promote moral as weU as physical 
health, is as follows : — 

The ground must be well drained both as regards the surface 
and the subsoil ; because it is an ascertained fact, that tubercle of 
the lungs (phthisis) is very prevalent in houses built over a damp 
subsoil. 

The house should not be more than one story high, and contain 
no more rooms than would "suflSce for the decent lodging of a 
husband and wife and an average &inily of five children. It 
should contain one room for the isolation of one or two sick 
children. The walls on a level with the surface ought to have one 
course of material impervious to wet, so as to prevent dampness 
above by capillary attraction of the soil. It should, as a sailor 
would say, be ventilated "fore and aft." It should have proper 
offices for domestic and other duties at the back of the premises. 
The courtyard and all the surface not cultivated as a garden ought 
to be scrupulously paved or pitched. A loose soil surface not 
cultivated as a garden, and over which children are allowed to 
play, forms a most ready receptacle for the germs of typhoid fever, 
hence the frequent prevalence of this form of fever in newly-built 
streets in which the courts and surrounding surface have not been 
paved. Of course it should have good drains, and be supplied with 
good water. The connection with the drains ought to be carefully 
put outside the house, so that sewer gas, with its contingent 
danger, could never enter the interior. The ground-floor ought to 
have cross ventilation underneath. All the floors should be so 
carefully jointed as to prevent any noxious ingredient getting 
between the ceihng underneath and the boards. This space, where 
the floor is imperfect, is by careless housekeepers frequently made 
the receptacle of foul matters full of the germs of disease. We 
have very recently in this city, under proceedings by the Sanitary 
Authority on my information, seen two large cartloads of most foul 
and stinking matter, the refuse of the femily for years, removed 
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from such a space. The matter was so arranged in layers that if 
preserved some future archeBologist could by examination of it read 
a considerable portion of the domestic history of Bristolians during 
the last decade. 

Such, Gentlemen, are the leading points which I hold regarding 
artisans' houses. Our towns loudly call for dispersion and not 
concentration. Our working classes require proper self-respect, 
personal and family individuality, self-reliance, and a sense of 
responsibility cultivated in them and not destroyed. 

Houses more or less answering to the above description have 
been of late years built in large numbers in the outskirts of 
Bristol, by means of which the city has been spread and de* 
centralized. A deputation from the Sanitary Committee of 
Glasgow, when visiting us some years ago, admired the manner in 
which the population was being spread and not centralized ; and 
they expressed a fervent wish that they could follow our example 
in tiieir city, but that various conditions rendered it impossible 
there. 

A very popular and, as I believe, delusive opinion is that a 
further improvement and extension of pubUc sanitary measures 
such as are, or might be, put at the command of a Sanitary Autho- 
rity, if it could not altogether remove the doom pronounced on our 
race, "Dust thou art, and unto dust shalt thou return," still 
might prolong human life to the longest pos^ble period. A truly 
eminent member of my own profession, with a most fertile and 
poetical imagination, and with that brilliant command of modem 
Anglo-Saxon which places all ordinary writers in the shade, has 
laid before us such a picture of a sanitary city as he conceives 
ought and might be established, that ordinary observers like 
myself, at the first perusal of this great idyllic poem, are apt to be 
carried away with admiration, first, of the powers of the writer, 
and secondly, of his great faith in humanity and hopes for its 
future ; but on calm consideration I found my feelings much akin 
to those which affected me twenty years ago after reading the 
transcendant lucubrations of one of the greatest of French writers 
on a possible religion. In both cases I saw before me a gorgeous 
temple perfect in all its proportions ; from the lowest foundation 
to the topmost pinnacle all was complete: but I could see no 
worshippers. There was laid out a garden of Paradise, with its 
fruit trees, pleasant walks, and purling streams, but I could see 
none worthy to enter. Outside the gates was a miscellaneous 
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mnltitnde, descendants of the original oonple who desecrated the 
first Eden, bnt 

** The trail of the serpent was over them all** 

It is not by such speonlatiye flights of human fancy that our 
sanitary condition can be advanced, or the rate of mortaUty 
reduced. Let us, then, take a practical view of matters as they 
really are and endeavour to remove existing evils. The excessive 
mortality amongst us occurs chiefly in children under five years of 
age. The total deaths in Bristol during the year 1876 were 4491. 
Of these 2016 were the deaths of infants under five years old. 
After careful analysis of the returns I am of opinion that but a 
very small proportion, if any, of the excess here was due to feulty 
sanitary conditions that might be remedied by public authorities. 
The reed causes, as I conceive, are the following, which I will 
mention in tiie order in which I consider they operate : — 

1. The complete ignorance of the mass of the people of the first 
principles of political economy, and their obstinate resistance to aU 
efforts to teach them this science, which shows the same rigid 
connection between cause and effect as any of the physical 
sciences. 

2. The self-imposed poverty arising from not adapting their 
expenditure to their average receipts, and wasteful extravagance 
during prosperous seasons and high wages. 

8. BecMess and improvident marriages, and the production of 
children by parents who have neither the means nor the desire to 
take proper care of them. 

The suffering and death arising under this head are simply 
heart-rending. Hundreds of children in this rich city sleep by 
night without any covering but the tattered garments which cover 
them by day, their only bed being either bare boards or a bundle 
of shavings; they are dragged, not reared, into life by unwilling 
parents, who view them as burdens and hindrances to their own 
sensual gratifications. When such zymotic diseases as scarlet 
tever, measles, or whooping-cough sweep over the poorer districts, 
you may see children in every stage of these diseases in the open 
courts or streets playing or nursing one another. In one court 
you may see a child racked with the convulsive throes of whooping- 
cough and exposed to a keen east wind : that child will probably 
die of congestion of the lungs or brain in forty-eight hours ; in 
another you see a convalescent &om scarlet fever, who wiU probably 
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die of acute inflammation of the kidneys; or you may see a 
convalescent from measles, who will shortly die of inflammation of 
the lungs. The seeds of infectious diseases are also thus sown 
broadcast over the city. To convince persons who have no love 
for their own children of their duty to regard the welfare of other 
people's children would be impossible. The penal clauses of the 
PubHc Health Act cannot practically be applied to them, except in 
a few cases. To take before our magistrates the parents with their 
personal clothing saturated with infection would be to endanger 
the Hves of our justices, and possibly to clear the bench of its 
appointed occupants. I have seen these people enter (as tenants) 
clean houses, and I have known them convert them into dens of 
filth in a month's time. I believe that if they were housed in the 
Mansion House of this city they would do the same. When their 
children are seriously ill, and the disease has made too much 
progress for benefit to be derived from medical aid, they will then 
procure medical attendance, so as to secure a certificate of the 
cause of death and avoid the suspicion attached to a coroner's 
inquest. 

With such a social condition, too common in our midst, I 
have known a change of wind from south to east, when measles and 
whooping-cough were epidemic in the city, to raise the rate of 
mortahty from 25 per 1000 per annum to over 40 per 1000 in one 
week. The figures appear in due time in the Kegistrar Grenerars 
returns, then learned articles appear in reviews with severe com- 
ments on our general sanitary condition, which, so far as the 
Sanitary Authority and iheir oflBicers are concerned, had nothing 
to do with the excessive mortality. 

I have thus. Gentlemen, in feeble terms pointed out the chief 
cause of this mortahty, viz. the ignorance of the people on matters 
appertaining to health and their social habits. I have shown 
that the returns of mortahty taken as a whole and without analysis 
do not indicate the general sanitary condition of the districts, as 
they are dependent upon the action of pubhc authorities under 
the PubUc Health Act ; but they indicate that, plus the social 
habits of the people, plus, as a controllable factor, meteorological 
influences. 

Sanitary Authorities and the Local Government Board are power- 
less against the evils arising from the social habits of the population. 
I have been anxiously expecting the three great teachers of the 
pubhc, viz. the Press, the Pulpit, and the Pohtical Leaders, to take 
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up the sabject, and, in the spirit of the Hebrew prophet, say to the 
guilty parties, '^ Thou art the man ; " but I have looked in vain. 

With regard to healthier theories of the principal diseases among 
the reading classes, and especially among those engaged in sanitary 
matters, there is hope of a brighter day. The trenchant writings of 
our former fellow-citizen. Dr. Budd, whose name will ever remain 
a brilliant star in sanitary science, although now himself unhappily 
prostrate with sickness, are gaining daily in their influence. The 
masterly reports of Mr. Simon, C.B., lately medical o&eei to the 
Privy Council, are extensively studied. The scientific researches 
of Tyndall on dust and disease, putrefaction, fermentation, and 
kindred subjects, to which may be added the invaluable w(»rk of 
Pasteur on diseases of the silkworm, have removed &om the minds 
of many members of the medical profession the superstitious dread 
with which they regarded the theory of the specific origin of 
infectious diseases. Professor Lisher, of Edinburgh, has established 
the fact that the germinal theory of disease is as appUcable to 
surgery as to medicine, and the reports of Dr. Ballard and others 
on contaminated milk have shown that typhoid fever is a regular 
unit of the zymotic group. 

Dr. Garfield in the metropolis is doing good work by delivering 
public lectures on such matters, which cannot fiEdl to produce a 
most beneficial result. Gentlemen, the sky seems clearing in all 
directions but one. Oh ! that some one could raise to the beauty 
of human life the lower stratum of the population of our large 
towns ; that some one could lay the animal and raise the man in 
them, then, and not till then, shall we see the excess of mortality 
disappear &om our midst. 

It was my intention to allude in detail to some popular errors 
regarding the ventilation of sewers ; to point out the cases in which 
it is superfluous, if not injurious; to show where it was absolutely 
necessary, but time will not allow me to do so ; I wiU simply point 
out what appears to me to be the chief requirement of the day 
under this head, viz. a legislative enactment against all direct 
communication between the interior of houses and the sewers, i. e, 
every connection between the sewers and the communicating drains 
shoiQd be made in an indirect manner outside the house. This 
would remove almost aU danger arising from defective traps, and 
the chief objection to the water-carriage system for sewage. 

I had also intended to say a few words regarding the contamina- 
tion of water used for drinking ptirposes, and to point out that the 
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danger indicated by contamination was not in proportion to the 
quantity of organic or inorganic matter contained in it^ bnt was 
dependent on the source of contamination^ which in this country 
was generally human sewage ; that the slightest indication of this 
source was always a sign of danger ; but that even this danger was 
contingent and dependent on the introduction of the germs of 
disease from a suffering patient ; but these matters I am compelled 
to dismiss with a simple allusion. 

In conclusion^ Gentlemen, I may plead in extenuation of any 
shortcomings on the part of your profession and mine in sanitaiy 
matters, that we are the first generation of sanitary officers, that 
we shall have done good service if we brush away false notions, 
which like cobwebs have clung to this youngest and most promising 
of the sciences ; and if having lighted our own lamps, although 
their light be feeble and flickering, it may be said of us when we 
depart: 
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DISCUSSION. 

The Pebsident : We are mnoh obliged to Dr. Dayies for the 
very interesting paper he has read, and I shall be glad to hear 
any remarks any member may wish to make upon it. 

The Eey. L. M. Hooa : May I venture to call very brief atten- 
tion to what Dr. Davies said of Professor Tyndall's discovery 
respecting the deleterious effects of dust? I was stopping last 
summer in Germany, close by a large Bohemian glass factory, and 
I could not help being struck, on going carefully over the works 
and talking with the men, when I heard them say, " We are all 
doomed men soon after forty; if one lives to fifty he is an old, 
worn-out man." I recollected Tyndall's great lecture, in which he 
showed us that if we could only breathe through cotton wool, and 
sometimes cotton wool sprinkled with glycerine, it would effectually 
stop every deleterious particle of dust entering the lungs. Some 
of you come from Birmingham, Sheffield, and other places, where 
the steel grinders and others work, and where the particles get 
into the lungs of the workmen. I wrote to Professor Tyndall 
upon the subject, and asked him if his invention were put into a 
practical shape, and I find that it is. I want simply to do what 
he asked me the other day in London. He said, " I should be 
glad that the application of this invention should be carefully 
watched in steel, glass, and all such factories, and paper mills." 
Those of you who have been in these factories must have seen 
that a respirator would be of great use. There is one process in 
paper-making in connection with the bleaching which is so bad 
that you and I could not probably stop in the room more than one 
minute, and yet the workmen are obliged to remain there half an 
hour at a time. They use handkerchiefs over the mouth, but that 
is a wretched protection ; and a master once said to me, " One of 
my men dies in twelve years, another in fifteen, and so on." The 
respirator I speak of would be effectual. And if any of you should 
be passing through Leadenhall Street, London, No. 10 i, and will 
call at Mr. Sinclair's, he will show you Professor Tyndall's inven- 
tion put into practical shape. The respirator should cover the 
nostrils and mouth, and if properly used and the cotton changed 
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daily, it will effectually stop the injurious action of the minnte 
particles in these branches of work. I would ask you to look at 
the question in this simple, practical way. You are going to the 
banquet to-night ; and when any of us sit down to a well-spread 
table we doubtless like to see good cutlery, bright glass, and a nice 
service ; but is it not painful to reflect that at the present moment 
we are purchasing these comforts and luxuries Uterally by grind- 
ing away in the most literal sense from twenty to twenty-flye 
years of the lives of the men who make them ? I ask you to look 
at it in this Ught, that that loss of life is surely preventible if we 
get the remedy into use, as fire-damp dangers are preventible by 
the use of the Davy lamp, or as small-pox is preventible by 
vaccination. I would have you make known that there is this 
remedy, and especially bring it before the attention of gentlemen 
in any way connected with glass-fectories, steel-grinding, and 
paper-mills, and anywhere where dust is introduced into the lungs 
in the way I have mentioned, and make known to them Professor 
Tyndall's invention ; and it is with this object that I have sought 
to put you in the way of getting these respirators. 

Mr. H. P. BouLNOis (Exeler) : With regard to the germs of 
disease referred to in Dr. Davies' paper, I should be glad to know 
whether the germs would be killed in any other way than by heat 
or disinfectants. He tells us it is a difficult thing to kill these 
germs; is it possible in any other way than by heat or dis- 
infection ? Then as regards artisans' dwellings. I should like to 
know whether it would be possible to do what he suggests — ^viz. 
attempt to spread the population of a large city in one-story 
houses. There are, of course, cases where it would be utterly 
impossible ; and is it not better to put such a population in high- 
built dwellings, on flats, with all the latest sanitary inventions and 
improvements, dust-bins to carry the dust down a shoot, proper 
privy accommodation, and plenty of air and ventilation ? Is not 
this better than the rookery to which the artisan sometimes 
removes ? We say that we must adopt the best means we can to 
prevent overcrowding and unwholesome dwellings, and the best 
means that have been found hitherto have been the erecting of 
buildings a great height ; but Dr. Davies would tell us the best 
means would be to have houses of one story only. It would take 
an enormous area to do what he proposes to do in a crowded city. 
I should be glad to have some suggestions that would be more 
practical than that of spreading housesof only one story in height 
over a thickly populated area. 
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Mt. Ellioe-Olabk : We are all indebted to Dr. Dayies for bis 
elaborate paper, more especially as it comes from a gentleman who 
for twelve years Las been working away to lower the death-rate 
of this great city. It would be captions, if not impertinent, for 
me to attempt to criticise the various matters that Dr. Davies has 
brought forward ; but I do think that the spreading out in this 
way of the inhabitants of large cities like Liverpool, Manchester, 
Bolton, and other great centres of industry, is an impossibility. 
Employers of labour are constantly sajring that they want to have 
their labourers near their work Take Liverpool, for instance, 
with its vast number of dock labourers ; if these people had to be 
housed in dwellings of only one story, it would be quite im- 
possible for them to get to their work in proper time, and they 
could not do in the requisite time the amount of work required of 
them. Dr. Davies truly says that the statistics given of artisans' 
dwellings are not founded upon right premises. I myself have 
taken some trouble in going into those places in London (the 
Model Dwellings), and I found that the^people who live there are 
not the particular class of people (the poorest people) who require 
to be carefully housed. The class of people inhabiting the Peabody 
dwellings, for instance, are the respectable poor, and not the very 
poor ; whereas it is the very poor, the poorest people, that you 
require these places for. Another point Dr. Davies has mentioned 
stnkes, I think, at the root of the matter. I alluded to it in a 
paper at the Social Science Congress last year — I mean the subject 
of the sanitary education of the people. Last year, in the course 
of preparing a report for the Derby Artisans' Dwelling Inquiry, I 
went inside 2800 houses inhabited by what I call the " very poor," 
most of them living in close confined courts, leading out of close 
confined streets; and the pictures of abject poverty, filth, and 
dirt, which I saw there I could hardly believe could have existence 
in any city in England. The condition in which they lived 
seemed to overpower nearly everybody who was living there, and 
they seemed as if they could not possibly rise out of the filth and 
mire amongst which they were living. I do not know that Derby 
is different to most of the towns similar in age to itself. It is not 
a water-closet town, and there the open privies adjoin and actually 
form part of the dwellings in many places. Near twenty or thirty 
houses in one court there are five or six of these open pools 
running at the gable end of the houses, and the pools in many 
cases actually go beneath the houses themselves. Of course, that 
is an artificial state of things that the sanitary engineer would do 
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away with ; but before we can do away with it we have not only 
to educate the working classes, but to educate the Sanitary 
Authorities, to the great duties imposed upon them. To remove 
all these open privies in Derby and in other towns would cost a 
large amount of money and a large amount of trouble. They have 
been trying for many years there to introduce other things in 
place of the open privies. They have tried to introduce the 
" tubs " and the water-closets ; but as to the water-closets, they 
found the people were not " educated up to them." They made 
a persistent effort in Derby to introduce the water-closets, but 
they &iled because the people would not use them. But I do 
think that one of the first things we ought to have is, that 
the School Boards of this country should have taught in their 
schools some plain elementary lessons upon health and cleanliness. 
Ever since I have taken an interest in sanitary matters I have 
noticed that it is what really strikes at the root of the whole thing ; 
and that we should insist upon individual responsibility. Working 
people, to a large extent, think that they have no responsibility 
upon them at all ; and I do think they ought to be taught in some 
way their individual responsibiUty. I do not say that I am 
prepared to say how much ought to be left to statesmen ; but this 
responsibility should be insisted upon ; and if we can educate the 
growing and younger generation we should do a great deal in 
reducing the higher rates of mortality prevailing in large towns. " 

Mr. J. Lemon : Dr. Davies has alluded to the various diseases 
that are comparatively of modem date. That is true; but he 
must not forget the very serious diseases which occurred at the 
earhest times, such as the plague, which has now been swept away, 
although we have perhaps the cholera in its place. Then he also 
alluded to the cattle plague and the state of our dairies. Upon 
that point I think there is room for legislation. The Government 
are trying to prevent the spread of cattle disease by stopping im- 
portations of live cattle into this country. I saw the other day, in 
my town (Southampton), where the importation of cattle is going 
on, a cargo of American beasts unloading, and I never saw cattle 
in such a really splendid condition. They were, in fact, just the 
same as if they had come out of a Devonshire meadow. There was 
not the slightest symptom of disease amongst them, and nothing 
could have been better than their condition appeared. I have 
come to the conclusion that in a great measure it is a mistake as to 
the importation of the cattle disease, and that the disease is not 
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imported into this oonntry by foreign cattle, as supposed ; but that 
the principal cause of disease arises from the want of sanitary im- 
provements at home. Every one who is in the habit of going into 
dairies in large towns will testify to the disgraceful state in which 
the cows are kept^ and that it is a matter of surprise if disease did 
not generate there. The animals are there locked np with no 
ventilation, and in a dirty state ; they stand up to their hocks in 
muck. Disease breaks out, and it is an extraordinary fact for 
reflecting upon, that where disease does break out is in these 
dairies. There was an instance of this only last week, and I say 
that to a great extent it does not come &om the American or other 
foreign cattle brought in here. I am very glad that Dr. Davies 
alluded to this, because it is a question requiring serious attention 
on the part of all of us. Then, again, he spoke of spreading the 
area of large cities. K we can do as he suggests, it would be a 
desirable thing, but I think it is impracticable in the way he pro- 
poses. The whole tendency of modem days is to get men close to 
their work, and to utilize the space as much as possible, and the 
only way out of the difficulty that I can see is to put them up 
improved dwellings. I cannot see how we could find space to put 
them up only one story high. I .only wish we could, but the 
tendency is to put them up in many stories. 

Mr. Harpub (Merthyr) : Dr. Davies has referred to various 
things, and he has just touched upon one which I should have been 
glad to have enlarged upon, as one of the most deteriorating evils 
— the immoderate use of strong drink. There is no doubt that 
that is one of tha greatest evils we have to deal with, after alL 

A Member : That is beyond the engineer, I expect. 

Dr. Davies : The gentleman opposite me asked about heat and 
disinfectants as applied to germs of disease. I do not know of any 
way to destroy these germs except by heat and chemicals. We 
have a disinfecting apparatus, heated by gas, which we have used 
in cases of small-pox and fever in our hospital. We [disinfect all 
the clothing of the poor for nothing, and those of the upper classes 
at a moderate payment to the Sanitary Authority; and I never 
knew a case arise from the clothing after passing through our 
apparatus. The destruction of the germs is thus effectual ; and it 
is absolutely necessary. I do not believe that these fevers generate 
spontaneously more than a man generates so : every disease of that 
Mnd is the oflfepring of another. When we find a case of typhoid 
fever, we saturate all the communicating drains for about 200 yards 
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thoronghly with sulphate of iron and carbolic add, sending these 
into every part of those drains. With regard to the question of 
concentrating the people in a limited area, if concentrating the 
people is an absolute necessity, which I deny, you must take with 
that absolute necessity, as its consequence, a high rate of mortaUty. 
You may, perhaps, for the sake of economy, say that it is absolutely 
necessary that a man should Hve close to his work ; but if so, you 
must then be prepared to have the death-rate which you now have 
in towns like Glasgow. I know several members of the Sanitary 
Authority there. The chairman himself is an intimate friend of 
mine, and I know that he is trying night and day to reduce the 
mortality of that great city, and he most ably is aided by others ; 
but they find it is absolutely impossible to accompUsh this task 
satisfactorily while the workpeople are housed one above another, 
tier upon tier. We found in 1865, if we had a case of maculated 
typhus (which is distinct from typhoid fever) down on the ground- 
floor of a large house, it would spread right up through the house. 
It was impossible to stop it. You can shut a case of scarlet fever 
in a room by hanging over the door a sheet dipped in carboUc acid, 
but you cannot shut up small-pox ; and so with maculated typhus 
— it will shoot twenty yards ofl". You may, if you wish it, have 
your population concentrated, as you say, but, if so, you must be 
prepared to put up with the result, viz. a high rate of mortality 
from zymotic diseases, and also a low state of moraUty. With 
regard to cattle disease, I say that the rinderpest never was, never 
can be, and. never will be generated in this country. It is invariably 
an importation from abroad — ^first from the steppes of Tartary, into 
Eussia, and then across through Germany. It is always imported 
into England, and never bred here spontaneously. Nobody thinks 
of talking about an ash or an oak, or a man, or a beast, or anything 
else of that kind growing up spontaneously. Everything organic 
is the offspring of another. So is the cattle disease. If they had 
cleaned their dairies and washed the animals, the cattle plague 
would have gone through them as though they had not done so. 
A clean child is as liable to the small-pox as is the dirty child. A 
clean child in one of the best houses in CHfton, if exposed to scarlet 
fever, is as liable to take it as the poorest child in the city. It is 
simply a question of the human being affected being brought into 
contact with others subject to the disease. With regard to rookeries, 
they are what the people make them. I could take you into narrow 
parts of Bristol where people Uving in four small rooms, in courts. 
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with dirty people all around them, have remained healthy all 
through. With Mr. Ashmead's warm support, we have now paved 
and channelled every court, as we could never have stopped typhoid 
fever if the children had been allowed to play and reUeve themselves 
on the damp soil. We have not such rookeries as you have in large 
northern towns, but there are a great many bad, dirty rooms here, 
simply because they have bad, dirty, drunken people inside of them. 
If I have to fight small-pox, or cholera, or maculated typhus fever, 
give me an isolated house in a rookery rather than a large modem 
lodging-house, with three or four tiers of inhabitants. 

[The meeting then adjourned, the President remarking that one 
or two papers had not yet come to hand. Early in the morning, 
before they re-assembled, he would have the outlets of the sewers 
open for the members to examine them, and, as the tide would be 
low, the working of the syphons could be seen.] 
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DETAILS OF INFORMATION obtained and Memo- 
randa OP THE Substance op a REPORT pre- 
sented TO THE CORPORATION op READING 
ON THE Subject op the Maintenance op High- 
ways, THE Scavenging and Watering op Roads, 
AND THE Collection op House Repuse, with 
the view op entering into contracts por the 
Works. 

By ALBEET W. PAEEY, Assoo. Inst. O.E., Borough 

SUBVEYOB AND WaTEBWOBES MaNAOEB, EeADING. 

I OONSIDEB it necessary to preface this paper with a word or two, 
lest it should lead to the supposition that it is intended as an 
attempt to exhaust the subject of the management and cost of 
maintenance of public highways. 

The object I had in view when collecting and collating informa- 
tion on this subject was to show a comparison between the cost of 
maintaining the roads in Eeading with other towns, to lay before a 
committee of the Town Council, to enable them to consider the 
propriety of entering into contracts for the whole of the work 

The information that I obtained I consider to be the property of 
those who were good enough to famish me with the details I asked 
for ; and by placing this information before the members of the 
Association in the form in which I now give it, it will have a place 
among the records of proceedings of the Association for the use of 
its members. 

. The whole of the roads in Eeading are macadamized or gravelled, 
and I have compared with Eeading such towns only where the 
roads are similarly formed ; but I give also in tabular form the 
details obtained from towns where the roads are paved and also 
macadamized. 

There are 23 miles of public roads in Eeading, of which 17^ 
miles are made of gravel, the remaining 5| miles being composed 
as follows : — 

Oranmore Rock 7,945 lineal yards. 

Mount Sorrel granite .. .. 290 „ 
Glee Hill Dhn stone .... 232 „ 
Flint 1,837 „ 

Total 10,304 lineal yards. 
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In other towns bs compared with Beading, particulars of which 
will follow, it will be seen that a greater length of the roads is 
made of better material, and is to a great extent less costly in 
maintenance. 

The gravel surfaces, on particularly the much-nsed roads, are 
seriously affected by wet weather and frost ; and during the process 
of scraping and cleansing a considerable quantity of the road 
material is necessarily carted away. 

Gravel ought only to be used on streets of light traffic, and not 
on principal thoroughfares, as is much the case in Beading. 



Statement showing the Quantities op the Different Desobiptions of 
BoAD Material used for the Maintenance of the Highways during 
the Year 1871 to and incjluding 1876. 





Stone Macadam. 














FUnts. 


Gravel. 


ThameB 
Ballast. 












Total 




Cranmore and 


Mount 


Clee Hill 










Westbury. 


Sorrel. 


Dhu. 










1871 


673 






596 


6976 


141 


7386 


1872 


1180 






430 


1600 




3210 


1873 


1563 






138 


1060 




2761 


1874 


2233 






240 


4253 


296 


7022 


1875 


2111 


105 




490 


3240 


163 


6109 


1876 


3441 




281 


135 


2939 




6796 



From this statement it will be seen that I have continued to use 
less gravel and to use more of the better material. 

It has been very difficult to obtain a supply of surface picked 
flints ; the price we have been paying has been 4s. 6d, per yard. 
I am now seeking to obtain a better supply, and have been to a 
large extent successful by paying a higher price — 6s. per yard. 

The Cranmore and Westbury stone is not of sufficiently good 
quality for our much-used main roads. 

I should state that during the years 1872 and 1873, and the 
early part of 1874, the main sewerage works were in progress, 
which prevented a free use of material to advantage. 

To enable the Corporation to make some kind of comparison 
between the cost of the maintenance of highways in Beading and 
other towns, I communicated with the Surveyors of forty-five 
towns, and collated the information thus obtained. I have sepa* 
rated for my purpose those towns having solely macadamized 
roads. 

The details I give as follows : — 
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Length of 
fioads. 



Coventry 
Croydon 



Dudley 



Hanley 



Hastings 



r • • I 



Hereford 
Ipswich 
Leamington .. 
Luton . . 



• • • • 



Rochester 



• • • I 



Salisbury 
Shrewsbury .. 

Southampton 



Tunbridge Wells . . 
Walsall 



• • • > 



Windsor 



21 
70 

80 



33 

24 

30 
70 
25 
20 



6 
20 

37 



30 
56 



11 



Descbtftion or Road Material used nr other Towns. 



Millstone grit entirely. 

Granite 6^ miles, hard picked flints 25 miles, 

the remainder gravel. 
Bowley rag 9 miles, at 6s. 3d, a ton, 295Z. per 

mile ; Furnace slag at Is. a ton ; for breaking 

material gratis 1252. per mile. 
Leicestershire granite, Clee Hill Dhu (Basalt) 

and Rowley Regis stone (similar to Clee Hill) 

for 10 miles, the remainder of Furnace slag. 
Guernsey granite where the traffic is heavy; 

Local flints in large quantities ; Beach gravel 

in outlaying districts. 
Clu Hill Dhu stone for all streets and roads, 

4000 tons per annum, at 7s. 5d. per ton broken. 
Local stone (strong flint gravel) 5000 tons per 

annum, granite 100 tons. 
Millstone grit for all streets and roads ; about to 

try Clu Hill Dhu and Rowley rag. 
Granite for central streets, the remainder with 

picked flints. 
Main streets granite, the remainder with surface 

picked flints. 
Main streets flints, other roads gravel. 
Clu Hill Dhu stone, 911 tons; limestone, 1055 

tons. 
Guernsey granite, 600 tons ; 4000 yards of gravel 

(off" Corporation property) ; should use more 

granite if we had to buy gravel. 
Broken igneous rock. 
Broken pebbles, or Boulder and Ponk Hill stone 

(equal to Rowley rag) for 20 miles, and gravel 
'' and furnace slag where traffic is light. 
Granite, 2 miles, the remainder gravel. 



It will of course be nnderstood that the cost of the various 
sections of work will vary according to the average width of roads, 
the proximity of the town to a stone-producing district, and the 
quality of road material used, the cost of the carriage being in 
most cases much more than the cost of the material. 

I believe there is no town that can in any way compare with 
Eeading that is worse situated for. obtaining good road material at 
a reasonable cost. 

The Cranmore stone costs 9s. per ton. The Westbury stone, 
8s. Id. The Clee Hill Dhu, a very good stone, and which breaks 
to a good shape, costs 14s. The Markfield granite and Bardon 
TTill (Leicestershire) can be obtained ai 15s. per ton. Mount 
Sorrel granite (Leicestershire) costs 17s. Guernsey granite and 
Purbeck stone would cost 19s., whereas in Dudley the Eowley Eag 

a 
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costs 68. Sd. per ton. In Leamington the Ponk Hill (millstone 
grit) costs 8s. 6d. In Hereford, the Clee Hill Dhu stone costs 
7s. 5d. ; and so it varies ; and the town that can get good stone at 
a low rate saves much in comparison to Beading in watering and 
scavenging, as well as the general repairs and maintenance of the 
roads. 

The result of having in Eeading such a great length of roads 
repaired and maintained with gravel, is that we are put to greater 
expense in watering and scavenging than is the case in other 
towns. 

I know of no town where so much watering is required as in 
Beading. 

To show the cost per mile of repairs and maintenance, and of 
scavenging and watering the roads in the several towns, I give to 
each the same superficial area of surfeice as is contained in an 
average mile of Beading roads. 

I have prepared an analysis of the expenses referred to as 
follows : — 



A mUe of capiriage ways in Reading contains 

A mile of footways 

A mile of fuU width of road averaging 13-^ yards 



15,644 square yards. 

7,822 
23,466 



»> 
if 



Statement showing the Cost in each Town fob an Abea equal to 

1 Mile in Beadinq. 





Leugth 

in 
Miles. 


Average 
Width 

in 
Yards. 


Bepairs of 

Carriage 

Ways. 


Paved 
Footpaths. 


Scavenging. 


Watering. 


Gross 

Cost 

per 

Mile. 








£ 


£ 


£ 


£ 


£ 


Coventry .. 


21 


13i 










190 


Croydon 


70 


13i 


114-27 


14-28 


24-71 


29-32 


183 


Dudley .. .. 


30 


13^ 




159-99 




3-99 


164 


Hanley 


33 


12 


23-56 


33-66 


22-22 


4-04 


83 


Hastings . . 


24 


13i 










213 


Hereford . . 


30 


^ 










176 


Ipswich 


70 


10 


17-14 


19 04 


13-33 


49 


Leamington 


25 


15 


64-28 


45-36 


27-05 


137 


Luton 


20 


12 


81-83 




12-12 


93 


Beading 


23 


13i 


111-51 33-69 


35-17 


43-30 


223 


Salisbury . . 


6 












258 


Shrewsbury 


20 


^ 


85-51 


4-08 


44- 


95 


134 


Southampton 


35 


12 


61-17 


20-24 


31-27 


10-92 


123 


Tunbridge Wells 


30 


9 


150-76 


8-34 


37-03 


41*82 


238 


WalsaU .. .. 


56 


12 
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Windsor 


11 


9* 


144-41 


30-41 


24-02 


39-73 


239 
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Team Laboub. 

The hire of team lahour is a constant necessity, and I have 
proved that it is cheaper for the authorities to keep good teams 
than to employ hired ones. ' 

The horses, carts, harness, &c., belonging to the Sanitary 
Authority have cost, including fodder, men's wages, and general 
wear and tear, 21, Is. 4:d, each per week, taking an average of six 
years, and as compared with hired teams we have had considerably 
more work from our own teams than from the hired teams, for 
which we pay Ss. per day, or 21. 8s. per week. 

The FOLLOwiNa Statement gives the Average per Week op the Team 
Labour employed during the last Five Years. 




No. of Horses 




belonging to the 


Total. 


S. Aathority. 




9 


11«31 


9 


12-43 


8-50 


14-52 


10-16 


13-49 


11-08 


14-58 



The Watering op Boads. 
There are about sixteen miles of roads watered in the dry season. 

3} miles by hand machines, and 
12 j miles by horse labour. 

The cost of labour per 1000 yards of snrfece watered twice has 
been per day : — 



For hand machines 
For horse and barrels 



3} pence 
4i 



a 



We have ten barrels and water carts and four hand machines, 
and have just laid hydrants for a district for two new hand- 
machines, which are now nearly completed; the length of roads 
in the new district is 2600 yards, with thirty-six hydrants, or 
eighteen for each machine. 

Collection op House Bepuse. 

I believe the system in practice in Beading to be a good one. 
The water-closet system having been adopted, there is less need of 
ashpits, and the removal of the refuse day by day prevents its 
accumulation on premises where it might otherwise be offensive. 

Where ashpits exist on premises where they can be easily 

G 2 
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approached with a cart, the contents are removed at interyals when 
necessary. 

The carts when going their rounds take up the boxes of refuse 
that are brought out, and also take up the sweepings of the 
gutters 

The annual cost per house in the Various towns, according to the 
returns, is as follows, in shillings :— 



Croydon .. .. 3-73 

Dudley 3-iO 

Hanley 375 

Ipswich 2-00 

Leamington 3*50 



Ashton-nnder-Lyne 
Birkenhead 

Blackbnm 

Bolton 

Bradford .. 

Bnry 

CardiflF 

Huddersfield . . 



9 

6 

4 

5 

4 

5" 

4- 

3 



29 

82 
54 
15 
85 
11 
01 
41 



Luton 0-30 

Beading 2-33 

Southampton 1'24 

Walsall 2-40 

Windsor . . (Saved 301. by selling) 

Leicester 4*34 

Oldham 3*47 

Oxford 4-49 

Plymouth 7 14 

Preston 3*05 

Eochdale 8*57 

South Shields 3-20 

Tynemouth 8*00 



SuBVKTORS* Opinion on the subject op CoNTBAcrriNG pob Town Wobk. 

QUESTIONS PUT. 



Naxb of Town. 



Ha^e yon any difficulty in obtaining suitable contracts? and do yon approve 
or disapprove of having the work done by contract ? 



ASHTON-TJNDEB- 

Lynb. 



BiBKENHEAD .. 



BULCKBUBN 



ANSWERS. 

We have veiy little competition and only approve of contracts 
for new sheets ; we have not staff sufficient for streets ; and 
again, owners have to pay, and would be dissatisfied if 
not competed for. Bepairs are always better done by day. 

Do not approve in the case of public works paid for out of the 
rates. 

I approve of works being done by contract, where such works 
are executed at the cost of frontages, such as the making 
and levelliDg of streetsy and the paving and drainage of 
passages. I do not approve of the flagging of the public 
footways being done by contract. 

It is found that there is some difficulty in getting the number 
of horses and carts required, and drivers of a proper de- 
scription. 

It is also believed that if the Borough or Local Board pro- 
vided their own horses and carts, the work would be done 
at less cost. 

Approve of contracts if properly supervised, my reasons being 
cheapness and less difficulty in keeping assets, but must l^ 
properly looked after. 
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Name of Town. 



Bolton .. 



Boston 



• • • I 



Bradfobd 



Bristol . . 



Bury, Lanoa- 
smBE. 



Cardiff .. 



Chester .. 



Colchester .. 



Coventry 



Have yoa any difBcolty in obtaining suitable ocmtracts ? and do yon approve 
or diaapprove of having the work done by contract ? 



ANSWERS. 

We formerly let the whole of the private street work by con- 
tract, bnt discontinued that system because of the difSculty 
in getting the work done properly, both as regards 
material, workmanship, and cost. 

We disapprove of letting this work by contract, because we 
find that we are able to purchase the materials cheaper than 
the contractors can, and the work is done better and cheaper 
by our own men. 

The scavenging used to be let by contract, but there was so 
much difficulty in getting the work properly done, that the 
Board, about eight years ago, took it into their own hands, 
now employ their own men and horses. 

The night-soil contract has only been in operation since July 
last, but it has been found to work very satisfactorily. 
More economical than the old system, also the contractor 
has a direct interest in getting the work done as economi- 
cally as possible. 

All daywork for repairs and maintenance of roads. 

Contracts for removal of house refuse, ashes, &c., for term of 
three years. 

Staff of men, horses, &o., kept for collecting house refuse, &c. 
Approve of works being done by contract if suitable con- 
tractors can be got. If work done by suitable contractors, 
it is carried out more cheaply. 

Contracts for footpath work, but no other, and have no difficulty 
in obtaining tnem. We get the work done very efficiently 
and with greater dispatch, also much cheaper t^an the 
same can be done by the Board. We disapprove of letting 
all other works, and especially scavenging, as it is never 
efficiently carried out. 

The whole of the works of repairs and maintenance of roads 
and footpaths are done by men under my superintendence. 
The ordinary works in this town in my opinion could not 
be done in a satisfactory manner by the contract system. 
The workmen employed on the ordinary work I find very 
useful when I need them for odd jobs, which no contract 
conditions, however well-framed, could cover, and by this 
means the total expenditure for town work generally is 
reduced. 

I find, after some years' experience, that by judicious manage- 
ment the work is better and cheaper done by our own 
men, horses, &c. 

Decidedly not by contract ; from long experience I can say the 
work is better and more cheaply done by the Corporation 
than by contractors ; buy and keep your own horses. Con- 
stant disputes arise as to the work done, and in addition to 
this no person would take it without expecting a profit of 
25 per cent. 
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BEPOBT TO THE OOBPOBATION OP BEADING 



Naub of Town. 
Cbotdon.. 

DlTDLET .. 



Gatbsheadjon- 

Tynb. 
Hanley . . 



Hastings . . 
hsbefobd 

huddebsfield 
Ipswich . . 



Leicester . . 



Lincoln .. .. 



Have you any diffioalty in obtaiuing suitable contracts ? and do yon approve 
or disapprove of having Ihe work done by contract ? 



Maidstone, Kent 
nobthampton.. 



OliDHAU .. 



ANSWERS. 

Not done by contract, with efficient supervision best without 
contracts. 

There would be a difficulty in obtaining suitable contracts, of 
obtaining satisfactory materials, and of the materials being 
put on at the proper time and where required. 

Perhaps cheaper, but not so efficiently done. 

The contract system is a continual dissatisfaction. If any 
thing is to be done thoroughly well, money must be spent. 
The contractor hesitates to do this because he must make 
ends meet. Why should the profit, if any, be paid to him 
instead of being kept by the ratepayers? 

Do not approve. Work as a rule not satisfactory, especially in 
a sanitary point of view. 

No; I look at them as systems of robberies ; you can never get 
them to abide by their contracts. 

No. Consider the work better done by our own men and quite 
as cheap. 

If we did it by contract there would be great difficulty in 
obtaining suitable contracts. The reason for disapproving 
of contracting for these kinds of works is that they are 
never done so well by contractors as by the Corporation, 
and this has been clearly shown in all towns where it 
has been adopted; it requires so much supervision. My 
experience is that the tilings are never done so well as 
when done by one's own staflf, over whom you have full 
control. 

Do not approve of contracts for maintenance of highways; 
because the work under contract was never satisfactorily 
carried out. 

All the works are done by the Corporation with the exception 
of contract for emptying privies, ashpits, and cesspools for 
part of district. The reasons for disapproving is that the 
work does not get well done, and consequently great com- 
plaints are made. 

No works by contract. 

No works by contract. The reasons for disapproving being 
on account of the extra expense and the inefficiency of 
the service; a contractor's object being to do as little as 
he can. 

Contract for removal of nightsoil to the Carbon Fertilizer Co., 
Limited, at 3^. per house per annum, mills and work- 
shops included, though not counted for a term of twenty- 
five years. 

No contracts for highway works. 
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Kauk of Town. 



Oxford .. 



Pbterbobotjgh . 



Plymouth 



Portsmouth . . 



Preston .. 



BOOHDALE 



Rochester 



Have you any difficulty In obtaining suitable contracts? and do yon approve 
or disapprove of having the work done by contract? 



ANSWERS. 

Twice in the last ten years we have tried contracting for 
scavenging streets, &c., but were forced to give it up after 
trials of three years and then six months. The work was 
not done to time or satisfaction, and we found we could do 
it cheaper ourselves. 

No contracts. 

Contracts for cartage of stone, soil, and watering contract 
for removiug soil, &c., five years; other contracts, two 
years. 

I approve of the cartage work being done by contract. 
Scavenging is best performed by day labour. Roads are 
better made by day labour. 

A contract is taken for three years for supplying horses, carts, 
and drivers, which is very unsatisfactorily performed. 

I do not approve of repaving streets and footpaths by con- 
tract, as I have found by long experience that contractors 
will scamp the work, if possible, in order to make it pay, 
and tliat it is utterly impossible to completely control 
them. 

I perform all public works by our own men, whose only object 
is to do it well and at prime cost, without the intervention 
of a contractor's profit. 

Contracts for twelve months for collecting house refuee, ashes, 
&c., removing street sweepings. Contract for removing 
nightsoil, 2950/. ; removing street sweepings, 5502. ; total, 
3500/. 

There are two or three suitable contractors. 

Do not approve of having works done by contract, as the diffi- 
culty of getting the contractor and his men to perform 
their duty in a satisfactory manner and to cart all the 
refuse and dry ashes, &c., out of the borough according to 
contract, the men frequently tip the ashes, &c., in the 
brickfields, &c., in the borough if they find the night 
inspectors are out of the way. 

No works by contract ; the reason for disapproving being be- 
cause in repairs the men are so scattered and many of the 
jobs so small that a private individual would generally see 
as little of them and have as little control of his men as a 
surveyor has ; and further, I declare no person would under- 
take it without having a very large margin in the amount 
of his contract to meet changes of opinion as to when roads 
are or are not in good repair, which margin he would 
generally pocket as a bonus over a fair trade profit. 

That the materials may be supplied and delivered by contract, 
but that the work be carried out by weekly labour under 
the surveyor's directions. 
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REPORT TO THE CORPORATION OF READING 



Name op Town. 



Have yoa any difBculty in obtaining suitable contracts ? and do you approve 
or disapprove of having the work done by contract ? 



Southampton .. 



South Shields 



tunbbidge 
Wells. 



Tynemouth . . 



Walsall ., 



Warrington . 
Windsor .. 

York .... 



ANSWERS. 

We had and 'we have given up the contract system, because it 
was inefficient. My experience of about twenty years 
teaches me that the contract system leads to all kinds of 
discontent, difficulties, and complaints. When we were 
under that system there was hardly a meeting of the Board 
without complaints of the contractor ; now we do the work 
ourselves, we never hear of any. In fact, the only depart- 
ment which is badly done is that by contract, viz. the 
removal of ashes. 

Contracts for one to three years for paving and flagging. Some 
time ago we tried the horse hire system for scavenging, 
emptying ash-pits, maintaining roads, &c., and it worked 
very unsatisfactory ; upon my strong recommendation the 
Corporation purchased horses of their own, since which the 
work has been done most efficiently and without any 
trouble, and I should certainly never recommend the con- 
tract system for carrying on the work of a town. 

Do not approve of works by contract, reasons for disapproving 
being inefficiency and greater cost than by employing aur 
own men and carts. 

A running contract for paving of streets only being terminable 
at three months' notice by me or six months by the con- 
tractor, and also have great difficulty in obtaining contracts. 

No doubt a good deal would be let by contract if suitable 
contracts were obtainable. I do not think such work as 
scavenging and repaving streets would be so efficiently 
done by contract. 

No works by contracts. 

Approve of works by schedule of prices, the work being done 
cheaper, and have no difficulty in obtainiDg tenders. 

Do not let works by contract. 



My opinion on the subject of contracting for the maintenance of 
highways is, that if contracts were advertised for now, the con- 
tractors would base their tenders upon the cost of maintenance 
during the last few years, being the time during which the roads 
were made up, after the execution of the main sewerage works and 
the continuing house drainage works, and consequently when the 
roads have cost the most money, they would then put a profit upon 
it ; they will also know that the streets and roads will be greatly 
disturbed by the house drainage works, and that for some time the 
main sewer trenches will sink. 

All this will be estimated in various ways, and if a low tender is 
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accepted, the chief aim of the contractor will be to make the work 
pay him, and the cost of supervision will, in consequence, be 
greatly increased. 

Contractors will not lose money if they can help it, and if there 
is any profit to be obtained, I submit that it ought to belong to 
the ratepayers. 

In JLj towns the system of conteacting is approved for works 
of private improvements; where owners of property have to pay the 
cost ; the owners of property are often, I have no doubt, better 
satisfied when the work is put to competition, and the lowest tender 
accepted ; but my experience of such works is, that town authori- 
ties can obtain both labour and materials cheaper than contractors, 
and with efficient supervision, the work costs less money. 
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DISCUSSION. 

Mr. Harpur (Merthyr) : Mr. Parry has referred to a hand-water- 
ing machine, and I should like him to explain it a little further. 
Then as to the steam road-roller, that seems to be the chief question 
in point. During the last eighteen months I have employed on my 
roads one of Aveling's 15-ton steam-rollers, and I find it to be very 
advantageous in many respects. One benefit resulting from it is 
the fact that we have been able to do our scavenging for about 
400Z. less during the present year in consequence of the roads 
having been rolled — a saving of from 350?. to 400Z. a year at least. 
There are also numerous advantages in making macadamized roads 
of limestone, and especially by the use of steam road-rollers. The 
economy is immense, there can be no question about it ; the economy 
of wear and tear in the use of roads by vehicles is considerable, 
though it is difficult to arrive at any definite conclusion as to the 
extent in that respect. Another great advantage is, that you may 
make the roads at any season of the year — in fact, you may make 
them better in the middle of the summer, when the roads are hard, 
than in the winter. Then you have your streets constantly free from 
loose or broken stones, and the whole place is exceedingly improved 
in appearance in consequence. The roads are not only in better 
shape but they maintain themselves in better shape, and I beUeve 
that with the same amount of material the macadamized roads 
under this process will last longer than by the ordinary process, 
when you are obliged to grind the edges in and spoil your 
material before it really becomes set. I believe, on the whole, it 
will be found that with the steam-roller we are able to make and 
maintain our roads in a far superior mannner, with a considerable 
saving in scavenging and other matters — probably 33 per cent, less 
than formerly. 

Mr. BouLNOis (Exeter) : I should like to ask Mr. Parry's opinion 
as to the value of surface-picked stones as compared with other 
material — whether he considers them as good, or better, or inferior. 
Also his opinion as to machine-broken stones — whether they are as 
good broken by Blake's machine or any other machine — whether 
they are as good as hand-broken stones. On the question of 
steam road-rollers 1 must say that I am not in favour of them 
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myself, for several reasons. One of these is that the excessive 
weight of the machine crushes the stones into the road "without 
allowing them to properly dovetail in with the other stones, in 
accordance with Macadam's theory. Then it is necessary with all 
steam-rollers to use a " binding " material, which must be dele- 
terious to the road ; it eventually washes out and the road goes to 
pieces. I may instance the roads in the neighbourhood of London, 
in the suburbs, where they used to be much harder and better than 
they are now, and I attribute this entirely to the excessive weight 
of the steam road-roller. It is true the machine makes them in 
about twenty-four hours, but they go to pieces in a much quicker 
time than formerly. 

Mr. Lemon: I think I may say that those defects which 
Mr. Boulnois refers to in London arises from the desire to go " too 
fast." Now they have got the steam-roller they think they ought 
to make the roads in an unreasonably short time, and open them 
for traffic immediately. That necessitates a binding material ; but 
I don't say that a binding material with road rollers is a sine qua 
non. If at the outset a good level bed was formed you would find 
that there were no injurious efi'ects from it. I go in strongly for 
road-rolling machines, although I cannot get my Board to buy one. 
I think, however, that the advocates of road-rolling have made a 
mistake in going in for too heavy a roller. In Liverpool they 
have a roller of 30 tons. I think that out of all reason. (Mr. 
Habpur : No, it is 25 tons.) Well, I know they had one of 30 
Ions, if they have not now. Mr. Harpur says he uses fa 15-ton 
machine. But I think 10 tons a good weight. I should like to 
hear something of Mr. Harpur's experience as to the weight of the 
roller; whether he thinks 15 tons too much, and whether he 
would prefer one of 10 tons. With regard to the statistics given 
by Mr. Parry, they are very valuable indeed. I only hope the 
members of this Association who are in the habit of collecting 
statistics for similar purposes will make a practice of sending them 
to the Secretary of the Association, so that we might all have them 
bound up in our proceedings. Since I have sent in the returns for 
my borough, we have had another contract, and the cost has in- 
creased this time. I used to advocate the doing of the whole of 
the work ourselves, but my Board has accepted another contract at 
a considerable increase in price. The reason why the cost in my 
borough is very low is that we get exceptional advantages. We 
have a gravel bed belonging to the CorporaticMi, and we can get as 
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much aa we like simply at the cost of digging ; that makes a 
difference. The cost of digging and horse hire is also low indeed. 
We used to get a horse and man for Gs, 8d, a day, and now we 
shall have to pay about Is. 8d. or Ss. 2d. It is, of course, a great 
drawback that there should be this springing up of the prices, but 
I quite agree that the proper course is that every Local Board 
should find their own horses. I have been collecting information 
from different towns where they supply their own horses, and I 
find, most conclusively, that the cost to any Board would be less, 
and the work would be done better, than it would under contract, 
and I regret exceedingly that they have adopted a different course. 
Then, as regards taking contracts for improvements, we have had a 
striking illustration of that lately. I issued specifications, and 
received tenders for making new streets and private improvements, 
and the lowest tender was 200Z. above my estimate. The com- 
mittee said to me, " Will you do the work for the money ? " I 
said "Yes, and have a balance in hand." They replied, '^Then 
you had better do it," and I have done it, and I think I shall be 
saving nearly 200Z. And yet there was no contractor near my 
borough who would attempt to say he could make the roads at the 
same price I could — ^much less do it. In fiujt, if there is a little 
road to make, owners of property and small contractors have come 
to me and asked to borrow, some of my men. It naturally follows 
that men who are doing the same thing year after year get more 
perfect at their work than men employed by contractors to only do 
a job now and then. I am quite sure that the works of private 
improvements of this kind can be done cheaper by the local 
authorities than they can be done by contract. 

Mr. LoBLEY (Hanley) : I cannot see why the granite should be 
so expensive at Beading. My idea is that it cannot be so much 
farther from Bardon Hill than my town is. The price we pay is 
10s. 6d. per ton for broken Bardon Hill stone. I think that the 
railway gets out of that 6«. or 6s. 6d., and the quarry gets the rest. 
The question, what rollers should be used, is certainly a very inter- 
esting one, and I should like to know whether any definite conclusion 
has been arrived at by anyone as regards the gradient. There must 
be a limit somewhere as to the gradient upon which a steam roller 
can be used. I have a water-ballast roller, but I cannot use that 
on a steep road at all. It would take four or five horses to use it. 
With a steam-roller the control would perhaps be practicable ; but 
there must be a limit somewhere. As I have a great many roads 
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of 1 in 15, 1 should imagine they would not be suitable for steam- 
rollers at any rate. With regard to the crushing, my experience 
of the heavy steam-roller at Liverpool — the 30-ton roller — when I 
was there I noticed it constantly, and with good hard granite I did 
not find that it crushed the stone much. It certainly does bind 
them together better than if left to the ordinary traffic. With 
limestone it might act diflferently, and crush it too much. In my 
neighbourhood we should find great difficulty in the matter, because 
of the gas-pipes and water-pipes — they would all have to be taken 
up and relaid. As to the contracts for private improvements, I do 
a great deal of work with my own men for private improvements, 
and what we cannot do with our own men we let out by contract. 
I always find it much cheaper to have it done by my own men. 
But, in spite of that, people think that by going to the open market 
they get it done at a cheaper rate and better looked after than when 
under the Corporation workmen. But, as I have said, the result 
has proved that the work is done cheaper that when the work is* 
so taken by contrsict. I make a distinction with regard to the 
contracts for private improvements : if they have been partly done 
by the owner, we do them — finish them ourselves ; but if nothing 
has been done, then we have it done by contract. I hope with 
Mr. Lemon, that every member sen^g round questions and re- 
quisitions for statistics now and then, when they collect the answers 
to their questions and obtain any statistics, will send them to the 
Secretary of the Association. 

Mr. Ellioe-Glabe : Mr. Parry's paper has been so general, and 
has touched upon so many subjects, that unless it were printed and 
placed in our hands before the meeting commenced, it would be im- 
possible to criticise or to go through the whole range of the subjects 
it treats of. I should, however, like to bear testimony, having some 
work going on now, with regard to what Mr. Lemon and Mr. 
Lobley say as to carrying out works ourselves. My experience has 
not been a long one, but Mr. Harpur has been a contractor, and I 
should prefer his experience to that of a younger member. It is 
not a matter you can decide upon off-hand ; and as there are many 
towns which may have peculiar local circumstances, I do not think 
that this gathering can assist us very much. I am now carrying 
out the reconstruction of a system of sewers for the west-end of 
Brighton. The whole of the streets were built upon, and the 
whole of the houses had water-closets ; but there was no system of 
drainage, and it was rather a difficult undertaking. We have to 
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deal there with sewage and rainfall in the same channels as we put 
in the new sewers. We advertised for contracts; and, having 
taken out the quantities in the usual way very fully, I took a great 
deal of trouble in preparing the drawings, showing each of the old 
sewers, their depths, and the various wells, &c., so that we might 
get a very close estimate indeed. When we opened the tenders we 
fotmd they ranged from 7400?. to 14,OO0Z. The gentleman who 
sent his tender for 7400/. was a well-known London contractor, 
who qualified his tender with the statement that, as the work of 
reconstruction was almost unique, with the connection of the 
houses with the sewers, &c., he had put down a " large margin." 
So that the gentleman who had put his tender at 14,000Z. must 
have put on an extraordinary margin indeed. Well, this lower 
sum was something like 750Z. or lOOOZ. above my estimate, and 
the Commissioners asked me if I would undertake to do it myself 
instead of having any contract. I wanted to win my spurs there, and 
I consented, although I saw that it entailed avast amount of labour 
and responsibihty upon any surveyor having his ordinary duties to 
perform, especially in a large growing district. Unless you have 
a good staff, and a thorough system of book-keeping — in fact, unless 
you become a contractor and make a thorough business of it as a 
contractor — the works may cost you more. But I believe engi- 
neers are possessed of as much brains as contractors, and that 
boards have as great facilities for obtaining materials, and they can 
borrow money at a low rate. I believe, also, that they can get 
labour and materials as cheap, though, perhaps, not cheaper than 
contractors. Well, we have now finished one-sixth of our works, 
and we have completed them for something like 1 5 per cent, lower 
than my estimate, although under all the streets we have had water 
and difficulties to meet with that we did not expect. We have, too, 
in one length of sewer, where the average depth was 16 feet, the 
whole of the ground made ground. Still, the doing of the work 
ourselves has saved and is saving us a considerable sum of money. 
It would be premature to say whether upon the whole job we shall 
save money, but that has been our experience ; and I believe if 
surveyors will take the trouble to organise their staff to assist in 
well looking after the book-keeping, and go into the market as 
buyers, they will save a great deal of money. With regard to the 
question of keeping our own horses, I think anyone who has had 
experience will find it cheaper, and more effective as regards the 
work, because you then have entire control over the men. In a 
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town like Brighton, the work of watering the roads is really extra- 
ordinary, because it lies npon chalk, whereas your roads in other 
places lie upon gravel or flint. In Brighton, within two hours 
after a rainfall of twenty-four hours, the roads want watering, and 
it would be difficult, if not impossible, to arrange with a contractor, 
and pay him, so as to secure his constant attention in this way. 
At any rate you could not do it except for a large amount of money 
in excess of the ordinary rate of payment — the rainfall is so fickle, 
and the attention required would be so close and constant. I 
beUeve that the Corporations save a considerable amount of money 
in cases where they adopt the plan of keeping their own horses. 
In Derby, where they remove aU the nightsoil in carts, they have 
found it a considerable saving in keeping their own horses in that 
department, and now they are going to keep their own horses for 
every purpose required. The Camberwell vestry of London — a 
large and populous district of the metropoUs— have recently applied 
to the Board of Works Commissioners to borrow money for the 
purpose of buying their own horses, and I find that it has been 
granted. I can say this for Camberwell, that a more business- 
like man, or a more experienced man, than their surveyor cannot be 
found in any other similar position in the country ; and he has 
had large experience in these matters. With regard to watering 
by hand-msichine, a committee of my Commissioners went to 
Beading, and saw Mr. Parry's system of watering by hand. They 
also went to other towns, including Tunbridge Wells, and pur- 
chased some of those machines, and we have now two in use. 
There are some advantages, and some disadvantages, connected 
with them. In streets where we have from 2000 to 3000 vehicles 
passing a day, we could not use these machines ; the hose would be 
cut to pieces very soon by the traffic. But I beUeve that in streets 
of steep gradient, like in Newcastle, and some streets you have 
here in Bristol, where there might be comparatively little traffic, 
the hand- watering machines are more economical and quite as effi- 
cient as watering by carts. I have lately made experiments with a 
low watering-cart on Bailey's plan, and I find that it does some- 
thing like 20 per cent, more work than either of the machines at 
the same price or the ordinary carts. With regard to the question 
of the road-rollers, there has lately been an accident in Brighton. 
They had there a 15-ton roller, and they have broken a large gas 
main, and nearly blown down two houses. The gas main was only 
1 foot 9 inches from the surface, and they did not find out that 
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there was an escape from it for some time ; and it got into a cellar, 
and destroyed about 3000Z. "worth of property. I would therefore 
advise the members to be very cautious how they use these steam 
rollers. I am just now repairing a wide road of 66 feet roadway, 
with hand-picked flints. It is a road about which there has been 
some dispute, and for about* six or seven years there have been no 
repairs upon it at all. We re-formed it, and then put a coating of 
flints upon it. I could not have repaired this road in winter. It 
wanted thoroughly re-forming and " clothing." The right thing 
is that a road should '^ have a pair of breeches upon it," as Macadam 
expressed it. You should "clothe" it. The bottom should be 
made to take the weight, and the top the wear. We cover the 
road with flints, and it is constantly rolled when there is a wet 
day. I want the road to last. We put no binding materials upon 
it at all. I believe with flints you do not want any binding. Only 
get a good hard bottom — I do not believe in having a soft bottom 
to your roads. I believe, as I said, in having them well clothed, 
and if you do that I do not believe you want any binding at all. 
The consequence is, the whole of the metal of the road gets well 
knit together and cannot move ; when flnished, the work upon it 
is very trifling, and I believe it wants less watering and scavenging 
than if you had put upon it a binding material. Mr. Parry has 
referred farther to the removal of the ashes in Beading. I would 
ask whether they are removed every day ? Are there many towns 
in England where they remove the ashes, like they do in Scotland, 
every morning? I certainly believe that in a large town the 
system might be adopted, and found more economical than in re- 
moving the ashes every week only. Any statistics about this 
removal of ashes would be very valuable. 

Mr. Q-. Cole (Hereford) : One gentleman has asked a question 
about stone-breaking machines. We have just got one at Hereford, 
and I believe it answers remarkably welL It turns out the stones 
very well indeed. At the first the quaUty was not so good as we 
have now got, but we are now able to take out the fine stone, 
which we use for gravel walks and so on, and we find it answers 
the purpose very well. We formerly were obliged to give 28. Sd. 
per ton for breaking stone, and in some cases 2s. 6d, per ton ; but 
now we can get it broken very well for Is. per ton. I have a very 
firm opinion that stone-breaking machines will answer their purpose 
remarkably well. As to the rolling and binding of the metal in the 
streets, we have got a 5-ton roller, and we generally use the " drift " 
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we get from the street-sweeping machine, which affords very good 
material for binding, and we use it over the surface of the newly- 
made streets, which we get quite solid immediately ; in fact, in the 
course of a day we can make so good a surface to the street that 
you would hardly know it had been newly made. Some of our 
streets are remarkably narrow, where it would be awkward to have 
the traflSic long delayed; therefore it is a great advantage to get 
them solid as soon as possible. We use this " drift,'* and we find 
it answers remarkably well. We find the large size stones do not 
make so good a surfBKse as the smaller ones; and we generally 
select out the smaller stones for the narrow streets, as they offer a 
better surface in a limited time. 

Mr. Harpub (Merthyr) : In our system of rolling we break up 
the surface first, and level the whole as nearly as possible, and then 
put a uniform coating of stone over it ; we then send the roller 
over the stone while it is perfectly dry, and bring out a perfectly 
even surface before we put what is called in our neighbourhood 
the " hogging " upon it, and a dressing of small stone. We bring 
out a uniform surface. In the first instance, we put on perhaps 
one load of gravel — good gravel, of the same material as the broken 
metal, and one cart-load is about sufficient for 30 or 40 square 
yards of surfece ; we found the result very satisfactory. The stone 
we are using is a very tenacious, or tough, limestone, something 
like your black-rock stone, in this neighbourhood, indeed very 
similar to it. The stone is not crushed, and there is no getting 
under fiiction. The road itself forms something like a pitched 
road. After the road is completed, there is very little of the sur- 
face gravel to be seen, and you may go over the road and mark the 
joints of the stone distinctly. In the best material there is no 
crusbing of the stone ; it is forced into its place and answers very 
nicely. The weight of the machine is 15 tons. The width of 
the machine, including the two &ont rollers and the two hind 
rollers, is 7 feet 6 inches; so that there is one ton for every 
6 inches. It is not unusual for a cart-load of coal, a very heavy 
material, to get two tons upon that space, thus putting, with 
3-inch wheels, just double the crushing power upon that space 
that a roller puts. As I have said, the machine we are using is 
a 15-ton, and we have in our town some roads of very consider- 
able gradient. We have during the past fortnight been making a 
piece of road with a gradient of 1 in 9^, and the machine has done 
its work remarkably well. Everybody was satisfied, and the remark 
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was made while the machine was doing its wort : " Well, if you 
had put these stones on the road without being thus rolled in, one- 
half would have got to the bottom of the hill before they could 
have got set, and the other half would have been spoilt." In con- 
sequence of the steep gradients of our roads, we have had a special 
break made for our engine. It was suppUed in the first instance 
just as it is at other places ; but I considered it was hardly «afe for 
these steep hiUs. There was a tendency to " run," despite the break 
Bupphed originally with the machine, and which, as I have said, 
was evidently not sufficiently powerful for those gradients ; we 
therefore had the special break made, and with two large blocks of 
timber for the driving wheel ; and we could stop the machine in- 
stantaneously on a gradient of about 1 in 9 or 10 without any 
difficulty. 

The Peesident : Do you prefer the contract system ? One of 
the members asked that question, I think. 

Mr. Habpub : Mr. Clark, I think, said I had been in business 
^ as a contractor, I was a surveyor ten years before I was a contractor ; 
and I have now been a surveyor for fifteen years since I was a con- 
tractor ; and I have no hesitation in saying that if a surveyor has 
had some experience in these matters, and will lay himself out for 
the work, he can do it for his Board cheaper than a contractor 
would do it. 

Mr. Allen (Stratford-on-Avon) : I attended the district meeting 
at Kidderminster a short time ago, and the day we were there they 
had been coating a road, and were using a steam-roller upon it. I 
was much impressed with the quantity of small material they put 
upon the sur&ce of the streets. It seemed, indeed, to me a peiject 
mire as the machine passed over it. It greatly impressed me with 
the conviction that a mistake was made as to the quantity put on. 
My experience has been that whatever you put on in the shape of 
small material on the roads of a town you have to scrape ojQT in the 
shape of mud or dirt. My plan, therefore, is to put as little as 
possible upon the surface in this way, to save scraping it ojQT after- 
wards ; because, as a rule, that has got to be done. The road 
should, in reality, present the appearance of the surface of a pitched 
road, and then you have a perfect road. I think we are aU deeply 
indebted to Mr. Parry for the valuable paper he has read to us. 
We are not only connected with the construction of sewers, but we 
are all interested in maintaining the surface of the roads, because 
we all know, as surveyors, that if we keep the roads and streets in 
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good condition it has a decided effect upon the mitering and upon 
the daily labour expended upon it. If you get a good surface to 
your roads you do not want to expend so much in daily watering 
and cleansing. I very much thank Mr. Parry, therefore, for bring- 
ing forward and laying before us the particulars he has produced. 
I may say that I have some information and statement brother 
surveyors have kindly favoured me with, and I shall be happy to 
furnish them for the edification of my fellow-members of this Asso- 
ciation. I have often thought if statements of that kind were pub- 
lished with our Transactions, they would give us a good deal of 
valuable information for our guidance and for reference ; and then 
I think the charge made yesterday about the meagreness of our 
Transactions would be reversed, and we should swell our Trans- 
actions so as to have a good deal of valuable information in a 
small space. With regard to the laying of gas mains, I think gas 
companies frequently make a mistake. In my town the gas com- 
pany lay the mains at such a httle distance below the surface of the 
streets, that it is no wonder they are injured. They are not laid 
deep enough. They are, indeed, at such a shght distance below 
the surface that really a frost affects them frequently. I know a 
town where the water pipes are laid at so little a ^stance below 
the surface of the streets that the first winter the frost broke many 
of the pipes and obstructed the water supply of the town. There- 
fore, if gas and water pipes were laid at a low level, it would be 
more desirable in every respect, and they would not get interfered 
with. With regard to the removal of ashes, we have just issued a 
circular telUng the people to provide themselves with portable 
pails, and we have adopted a system of going round once a week to 
coUect the ashes. 

Mr. Harpub : We collect the ashes every morning. 

Mr. Elliob-Clark : That is the system, sir. 

Mr. Allen : I think for small provincial towns that might not 
be necessary. But we have done this to get rid of the abominable 
nuisance of ashpits. With regard to the Mount Sorrel granite 
(Leicestershire), the railway charge to my town is 7s. 6d. per ton ; 
but I am using a hard stone that costs us 9s. 2d. per ton. 

Mr. Parry : With respect to Mr. Harpur's question, I will leave 
that to the last. As to the working of steam-rollers, my view quite 
accords with that of almost every gentleman who has spoken this 
morning. I am decidedly in favour of them. I have asked my 
Corporation to let me have one ; but several of the members feel 
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that a great deal of money has been spent upon the roads in 
Beading, and a few hundred pounds frighten them. They all 
acknowledge with me that it is one of the best things we could 
have, and I dare say we shall have it some time. With regard to 
the character of the material you should put on the surface, I am 
of opinion that picked flints are worth many times more than the 
others you get out of the chalk. We have had a great quantity of 
the latter out of the excavations from the sewerage works, but I 
have never put it on the roads ; it is too brittle. But the surface- 
picked flints which are picked up from the surface, seven or eight 
miles from the town, are carted in and we have onlylo pay 6s. for 
it; but it used to be delivered — plenty of it — at 48. and 4s. 6d. 
We make our roads in the way described just now, without binding. 
With respect to the breaking of the stone, I dare say it would be a 
dilBScult thing to have it broken by hand, except by paying pretty 
well for it. Breaking by machine is almos*t a necessity now, on 
account of the quantity of stone used ; but breaking by hand is far 
superior to bresiing by machinery. The stone broken by machine 
is, to a great extent, laminated, and instead of knitting the whole 
mass together, they seem to lie on top of one another. Machine- 
broken stone certainly does not make so good a road as hand- 
broken stone. I have the opportunity of having the hand-broken 
stone done at the gaoL They let me know when they want stone 
for the prisoners to break, and I take care to let them have some 
good hard stone that I want broken by hand. With respect to 
the Bardon Hill and Leicestershire stone, it cost us lis. to have 
it delivered into Beading; but I cannot get the Mount Sorrel 
stone under 178., though that comes only four or five miles from 
Bardon Hill. It is all in one district — Mount Sorrel, Marksfield, 
and Bardon Hill, with only about a mile or half a mile between 
them. There is communication between Marksfield and Bardon 
Hill. The lis. is the carriage alone into Beading; but I dare 
say there is some difficulty about the railway arrangements. 
Some of my roads I am obKged to make without waiting till the 
autumn. I mix the Macadam stone with tar (cold tar) ; and I 
have made a good road, with a good wide surfece, entirely by 
steeping it a little in cold tar, and rolling it lightly. With re- 
spect to the removal of house ashes and refuse, I move it every 
day in thickly populated districts, where it accumulates very fast, 
and in other cases two or three times a week, as it is necessary to 
entirely govern oneself in these matters by circumstances. Mr. 
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Lobley mentioned the doings of some of the work in private streets 
with his own men, after the work had once been started by the 
owners of the property. This is the first time that I have heard 
that the owners of property did start the work. 

Mr. Lobley : I do not mean owners of property under notices 
served upon them ; but that we find some streets in existence not yet 
adopted by the town, but in which some of the work has been 
done. We have about eighty streets that have been made in this 
way. At any rate, sixty of them had been sewered, kerbed, and 
metalled, but none of them had been fully completed. 

Mr. Fabry : With respect to watering machines, I thought I 
had here a draft of the specifications, but I find I have not. 
[Machine described by means of illustration on the table.] If it 
be of any interest to any member, I shall be pleased to get a lot of 
photographs, and send them to any gentleman who wishes to know 
anything further about the machine. 

The Pbesident : In these hand-machines do you use the water 
by meter ? 

Mr. Parry : I have had the pipe in the centre carriage cut off 
in the middle, so that I could put a meter in whenever I want to 
measure it ; but we have plenty of water, and do not pay specially 
for it, the water-works being our own. We find that by these 
hand-machines we can throw more water on to the roads, and it is 
cheaper to have them than to have a horse and cart. We use 
them on the wide roads, but in the narrow roads they are certainly 
in the way, especially where there is plenty of traffic. The narrow 
roads you ought not to find need of the water so often ; it is the 
wide road that needs the most water. 
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' APPLIANCES FOE VENTILATING HOUSES 
AND EXCLUDING SEWER GAS. 

Mb. Mastebs (architect, Bristol) submitted for inspection liis 
plans for yentilating houses and excluding sewer gas from them, 
explaining both by a series of diagrams. 

Mr. Ellioe-Clabk : It appears to me that these principles laid 
down with respect to sewer gas are not founded upon actual 
experiment. Mr. Masters says the pressure of sewer gas forces 
the water in the trap. I do not believe that there is much, if any, 
pressure in sewer gas. The gas passes into the water and escapes 
by levitation and not by pressure. The capacity of water for 
holding sewer gas is very analogous to that of sponge for holding 
water. A cubic foot of sponge will hold so much water, and as 
soon as it becomes charged the water drops by gravitation. A 
cubic foot of water holds so much gas, and as soon as it becomes 
charged the gas escapes by levitation. The specific gravity of 
sewer gas is much like that of air. The result of a large number 
of experiments made by Dr. BusseU and Mr. Nicholson, and one 
or two I have made myself, showed that, taking the atmospheric 
air at 1000, sewer gas has been represented by 1096. The dif- 
fusive power of the gas is very great. I want to know whether 
this term, " pressure," so constantly used by surveyors and gentle- 
men who take an interest in it, is a matter of absolute certainty 
and reality. Mr. Nicholson, in Sunderland, had a pressure gauge 
made, and his experiments were extended over something like two 
years ; and he found that the greatest pressure he could get was 
* 5 to the oz. upon a square inch. I do not think that that would 
anything like force a water trap ; and, as I said, I believe the idea 
of the trap being forced by the pressure of sewer gas is erroneous.- 
The gas that passes in escapes by levitation. 

Mr. Habpub : I cannot understand how it is possible to pour 
any water in the duct marked A, to form a complete plug down 
the pipe ; the water would run down and the circulation in the 
pipe be a great deal {aster than it would pass through a syphon 
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trap, and would not form anything like a plug, or force any- 
thing. 

Mr. Lemon : What are called " traps " form one of the popular 
errors. I believe they are not traps at all: they are simply 
syphons if there is ventilation to them. And I quite agree 
with Mr. Clark that the gas does escape as he says, and not by 
pressure. 

Mr. Mastebs : So far as the first question relative to the term 
" pressure " of gas, perhaps it is an erroneous word that we use, 
not practically understanding the question of gas so much* as others ; 
but still, I know as a fact that something comes through the 
syphons, and to a large extent in my own case that I mentioned. 
I had one of these traps, and now and then I got the noise of 
something passing through, and the stench then was abominable. 
I did not use the word ** pressure " perhaps in the way it should 
be used. But the water, in passing down the pipe, did form a 
kind of ** plug," as stated, with the result I have described. Just 
as in the circulation of a rain-water pipe, the water in passing down 
will force something before it, and therefore these are not recom- 
mended as a rule for ventilating pipes. 

Mr. LoBLEY having exhibited to the meeting and described 
Amsler's planimeter, a vote of thanks was given to the President, 
and the meeting terminated. 
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THE BANQUET. 

The banquet took place in the evening, at the Clifton Down 
Hotel, under the presidency of Mr. F. Ashmead, who was supported 
by the Eight "Worshipful the Mayor of Bristol, Mr. George W. 
Edwards ; Mr. C. H. Low (Chairman of the Sanitary Authority 
Committee of the Bristol Town Council), Mr. W. M. "Webb (Bristol 
Town CouncH), Mr. Wm. Brice (Town Clerk of Bristol), Mr. T. 
Howard, C.E. (Engineer to the Bristol Dock Committee), Mr. "W. 
Lemon (ex-President of the Association), Mr. Chas. Jones (Hon. 
Secretary), Dr. Davies (Medical Officer ojf Health for Bristol), &c. 
The vice-chairs were occupied by Mr. EUice-Clark (Hove), and 
Mr. Harpur (Merthyr), and there was a large attendance. The 
following were the speeches after the repast : — 

The President : Gentlemen — In an assembly like this we are 
always ready, as Englishmen, to xeceive the toast which is first on 
the list, and I am sure on the present occasion no recommendation 
is required from me in asking you to drink to the health of Her 
Majesty the Queen. 

The President : The second toast on your list also needs no 
words from me, as I am sure you will all readily unite in drinking 
the health of the Prince and Princess of Wales and the rest of the 
Eoyal Family. 

The President : You will excuse my hurrying the toasts a little, 
as some of those present have a long distance to go and cannot 
very well stay late. The next toast is "The Municipal Institutions 
of the Country." I am sure you will receive that toast with 
enthusiasm, as this Association has now become one of the muni- 
cipal institutions of the country, and it will, I trust, continue to 
make its influence felt throughout the length and breadth of the 
land. We have with us to night our worthy chief magistrate, who 
has put himself to some considerable inconvenience to be present. 
I may here say I hold tnat local self-government is well suited to 
our country and to us as Englishmen ; and we have in the Town 
Council men whose only desire is to promote the well-being of 
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their fellow-citizens. Bepresenting those members in the Council 
also, we have here to-night the Chairman of the Sanitary Authority 
Committee, Mr. Low, and the Vice-chairman of that Authority 
would have been present had he not been prevented by a domestic 
affliction. We have also with us Mr. Councillor Webb. In giving 
you the toast of " The Municipal Institutions of the Country," I 
am going to couple with it the name of Mr. Alderman Edwards, 
the Mayor of Bristol, wishing him long life, health, and pros- 
perity. 

The Mayor of Bristol (Alderman Edwards) : I have to thank 
you most sincerely for the kind way in which you have associated 
my name with the toast of the Municipal Institutions of the 
Country. I have no diflSiculty in acknowledging ^that toast, for, 
as your President has said, the advantages to our native land of 
its municipal institutions are patent to everyone. This is more 
especially so when we contrast those institutions with what has 
taken place in other countries. When we reflect upon the muni- 
cipal institutions which several centuries ago were established in 
Italy, Spain, dermany, and which were of such immense advantage 
to those countries, and which now, alas ! I may say are in some 
measure in the shade — when we contrast them with the municipal 
institutions of our own land, we find ours still growing up as they 
have ever done, and privileges originally secured for towns sur- 
rounding some fortress or stronghold have gradually grown and 
increased, to the advantage of the surrounding population ; they 
have never suffered any eclipse in this happy country, but those 
institutions are now as efficient and useful in our own day, and 
even more so, than they have ever been. I have, therefore, much 
pleasure in responding to the toast, and congratulating ourselves 
and the country generally on the advantages which municipal 
institutions afford. Before I sit down I wish to give you a toast 
which, but for its being handed to my care, I should call the 
*' toast of the evening," and which, I venture to suggest, might 
have come perhaps from your worthy President. But, as he has 
forced it upon me, I have now the pleasure in giving you " The 
Association of Municipal and Sanitary Engineers and Surveyors." 
Of course, it is impossible for corporations to carry out the advan- 
tages which they foresee and the benefits which they contemplate 
for the welfare of their fellow-citizens unless they are ably sup- 
ported ; and the way in which we are supported in this city by 
our municipal officers is patent to all those who now hear me, as 
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it is to my fellow-citizens generally. When we see here to-night 
the gentleman sitting near me, your excellent President (Mr. 
Ashmead) and Dr. Davies, surely the advantages the city has 
derived from their lahours must be present to the minds of all of 
us. Then there are also here Mr. Josiah Thomas and other 
ojflScers whom I need not name to you. We who know them here 
are certainly fully aware of the benefits we derive from their 
labours. And I am quite sure that those members from distant 
cities in various parts of England who have done us the pleasure 
of visiting our ancient city must equally feel the benefit which a 
large city like this reaps from the possession of such officers ; 
while, doubtless, in their own localities their services also are 
frankly acknowledged. I have been very glad to meet you to-day, 
and I trust you will have fine weather for the next two days for 
your excursions around the neighbourhood. I have now much 
pleasure in proposing " The Association of Municipal and Sanitary 
Engineers and Surveyors," coupled with the health of your Presi- 
dent, Mr. Ashmead. 

The President: Mr. Mayor and Grentlemen — I thank you 
sincerely for the kind manner in which this toast has been proposed 
and received. Our Association must still be considered to be young, 
this being only its fourth annual meeting ; but I think it has already 
done some service, and it cannot fail to do more if its members will 
only make an ejQfort to attend the various meetings, where, by the 
interchange of thoughts and ideas, backed by the practical experience 
of each, all will be sure to profit. I have now been in my present 
municipal office upwards of a quarter of a century; and I can 
truly say that I have always received the support of the majority of 
the Council, and that I have endeavoured to carry out the duties of 
my office to the best of my ability, and without fear or favour. 
And if our friends will bear this in mind, that the performance of 
their various duties is only to be satisfactorily accomplished in this 
way, they will be sure to obtain the respect and esteem of the 
majority of the members of their respective municipal authorities. 
I again thank the Mayor for the very kind manner in which he 
proposed this toast, and for his presence here this evening. 

Mr. Lemon : I have been asked to propose the next toast, and I 
do it with a great deal of pleasure. It is that of " The Municipal 
Officers." I think it is a toast which very properly follows that of 
the municipal institutions of the country, because those institutions 
could not be very efficiently carried out without experienced muni- 
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cipal officers. And I think that I may say without flattering the 
gentlemen present, that the Bristol Corporation has been very 
happy in the selection of their officers. We have with us to-night 
the Town Qerk of Bristol (Mr. Brice), Mr. Josiah Thomas, 
Dr. DavieS (the Medical Officer of Health), Mr. Thos. Howard (the 
Docks Engineer), and there are two or three other gentlemen, not 
yet municipal officers, but no doubt they will be in course of time — 
the Water-works Engineer and the Gas Company's Engineer. I 
am told you have made arrangements for purchasing your water- 
■^orks; I do not know what position the purchase of gas-works 
stands in, but I am afraid, after the recent discoveries in reference 
to substitutes for gas, that municipal authorities will get rather 
nervous, more especially when they see gas shares tumbling down 
51. at a time. We are told that gas is to be superseded, but I am 
not one of those who anticipate that. I certainly beUeve that very 
great changes and improvements will be made in the manu&cture 
of gas, and that it will have the ejQTect of cheapening the price of 
gas ; but, of course, it is quite as open to municipal authorities to 
do that as the gas companies. The fears that some municipal 
authorities have entertained about burning their fingers in pur- 
chasing gas-works, are not, in my opinion, well founded. I have 
much pleasure in proposing the toast, and of thanking the muni- 
cipal authorities of Bristol for the very kind way in which they 
have received the Association. I couple the toast with the name of 
Mr. Brice, the Town Clerk of Bristol. 

Mr. Wm. Brice : Mr. President and Grentlemen — I am greatly 
obliged to the Past-President of your Association for the compli- 
mentary manner in which he has coupled the names of the muni- 
cipal officers of Bristol When I came into your room this evening 
I did not at all expect I should be called upon to return thanks in 
the character in which I appear before you, in conjunction with 
many others. I thought I came here merely as a visitor, and 
little expected to be singled out as one to whom honour was to be 
done personally. I accept the compliment, and gratefully thank 
you for it in the name of the municipal officers of Bristol, with 
whom it is my pride and pleasure to be associated. The Past- 
President has touched upon coming events ; I know not at present 
to what extent he might or might not prove a true prophet with 
regard to the two officers I see before me, and to whom he specially 
alluded. I see before me two officers — the officers of the Water- 
works Company of Bristol. It is true that some negotiations have 
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been in progress for the attainment of those works by the city. I, 
for one, do not hesitate to say, that I hope those efforts will be 
successful, and I beheve it would be beneficial to all parties inter- 
ested; but it is quite premature to say anything definite in the 
matter. "Whether the arrangements will be carried out or not I 
know not ; but if the arrangement is carried out, no one will more 
welcome the two gentlemen named as ^brother officers than I shall. 
I think, sir, that with the municipal officers, the sanitary and 
municipal engineers might well have been included in the one 
toast. It seems to me that we are all, if I might use the expression, 
bound up together in one bundle, and our object is to do the very 
best we can in the sphere in which we are placed. And I must 
confess, I do not know why the toast of the municipal officers 
should have been confined to those of Bristol, when I look around 
and see municipal officers of every great town represented in this 
room this evening. I am sure such meetings as these wiU be pro- 
ductive of good. As the President has said, meetings like these 
give us ah opportunity for bringing our different ideas together, 
and we are all the better for bringing those ideas into something 
like matured form. One opinion produces another, and ultimately 
it results in benefits, I will say without hesitation, to the city of 
Bristol at large. To confine myself to my own town, I may refer 
to the duties performed by your President here, as Borough Engineer 
and Surveyor. He tells you he has been surveyor here for twenty- 
five years; during the whole of that time I have been able to 
watch his conduct, and he speaks very modestly of himself when 
he tells you that he has endeavoured to perform his duty, so fer as 
he could, with satisfaction to himself, and I am satisfied, I can assure 
you, he has done it with infinite credit to himself, and, at the same 
time, satisfaction to the citizens. I need not speak to an Bfisembly 
Uke this of the difficult questions involved in borough engineering 
and in the making of streets and the formation of sewers, and 
similar work. • When I tell you that under the personal supervision 
of Mr. Ashmead there has been spent in this city — I don't know 
the exact figure — but something like a quarter of a miUion of 
money in the construction of sewers and such works, and when I 
t6ll you we have never, during the whole of the period that he has 
thus superintended the construction of those sewers, had one single 
mis-word or one single question as to the compensation arising 
from any claim of persons whose property abutted on or rose above 
foundations that had to be thus passed, and when I remind you 
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fhat when you come to dig and delve beneath an old city it must 
necessarily be at the imminent risk of interfering with foundations 
of the neighbouring dwellings, I think you will say with me that 
much credit is due to the head that designed and the hand that 
carried out all those works. With regard to others whose names 
were mentioned, there is Mr. Josiah Thomas, whose worth and 
exertions 'are well known, and I believe he is second to none as a 
municipal valuer, and he is certainly a most valued and trustworthy 
officer. You have also spoken of our medical officer. Already 
Bristol enjoys the very proud distinction of being one of the most 
healthy places in England, and I think a great deal of that grati- 
fying state of things is due to the unwearied exertions of Dr. Da vies. 
I must add that it gives me the greatest possible pleasure to have 
had the opportunity of making these few observations this evening. 
I have attended this gathering with the greatest pleasure, and I 
sincerely trust that this meeting, which Mr. Ashmead has told us 
is only the fourth the Association has yet held, will successfully 
pass over, and that the institution will in years to come not only 
be able to look back to its fourth anniversary, but to its fortieth, 
and with increased advantage to its members and the municipal 
institutions with which its members are so inseparably connected. 
I beg to thank you for the compliment you have paid me as one of 
the municipal officers of the city. 

Mr. Josiah Thomas : After the very eloquent way in which the 
Town' Clerk has responded to the toast which you have been pleased 
to drink, I am quite sure with regard to myself you cannot require 
anything to be said in addition to what he kindly said on my behalf. 
But if anything further is necessary on behaK of the other muni- 
cipal officers of the city and of our ancient Corporation — repre- 
senting, perhaps, a much more ancient municipal authority than 
that of many other towns — I am quite sure, I may say on behaK 
of all of them, that they strive to do their duty, and that if they 
succeed in doing it, the recognition of their efforts by their fellow- 
citizens, and especially by the public at large, is always very 
grateful to their feelings. Having been concerned in matters in 
connection with the Corporation indirectly for something over a 
quarter of a century, and directly for nearly twenty years, I think 
I may venture to say that the whole of those in their employ have 
always had great pleasure in working together and striving to 
assist one another instead of thwarting one another and having 
questions constantly arising between them. In some places we 
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know divided jurisdictions, like those we get in the different depart- 
ments of municipal authorities, do not always work well ; but I 
think I may say in Bristol, which now possesses a population of 
over 200,000, with a rateable value closely approaching a million 
of money, a divided jurisdiction has practically worked very well. 
It may not be the best in theory — for instance, for anyone who is 
greatly enamoured of the British constitution of queen, lords, and 
commons, to attempt such an institution in the Fiji Islands may 
by no means be safe. In some newly-watered municipalities it is 
doubtless wise and well that the gas and water and other matters 
should be under the control of one body. Yet I think I may say 
as a &ct that in Bristol the divided principle has worked very well, 
and has not done any harm. I am quite sure that all my brother 
ojflScers from a distance will appreciate my remarks when I say that 
in Bristol we have all been most pleased to see them, and will do 
anything that in us hes to give them any pleasure, or add to their 
comfort during their stay here. And after the recognition of our 
services that have been so amply made by the learned Town Clerk it 
is perfectly unnecessary that I should trouble you with any further 
observations than to again thank you. 

Dr. Davies (who was also called upon) said : Mr. Mayor, Mr. 
President, and Gentlemen — The hour is now so late that there is 
no time for speaking. Everything that ought to be said has been 
so well said that I will only say ditto to what the Town Clerk and 
Mr. Thomas have said. 

The President : I now give you the health of the Past President, 
Mr. Lemon. I need scarcely say a word in tendering this toast. 
Mr, Lemon is so well known to all of you, and his ability is so 
well appreciated, that anything I could say would be of very httle 
weight. He is one of our first and oldest oflBcers, and, as you 
know, he has attended almost every meeting that has been held 
by the district associations in various parts of the country, and has 
given a great deal of time and attention to the duties of his office. 
I propose to you the health of the Past President, Mr. Lemon, of 
Southampton. 

Mr. James Lemon : I thank you sincerely for the way in which 
you have received the toast of my health, proposed by the 
President. It was more by accident than otherwise that I became 
the President of the Association somewhat early. I happened to 
be one of its first promoters, and its first Vice-President, and I 
think that is one of the reasons why I was chosen President of the 
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Association at a somewhat early period in its career in preference 
to chief officers of larger towns. I can say, however, that I have 
the interest of the Association thoroughly at heart, and when a 
man works heartily for a thing, perhaps, after all, it is a little 
excuse for him if he gets put into office so early. I trust the 
Association will continue to flourish, and I say now that it is to 
the interest of corporations and local boards to endeavour to get 
their officers to attend these meetings. I feel quite sure that there 
is no municipal officer who attends these meetings but who goes 
away a wiser man than he came, as it is by the interchange of 
thoughts and ideas between one and another that you really get 
experience in your profession, and perhaps crude ideas which we get 
into our heads are so altered, and improved, and developed after 
discussion with our brother officers, that we find new trains of 
thought started and better results arrived at. I know in my own 
experience it has already been the means of saving my Board a 
considerable sum of money by increasing the knowledge of my 
profession, and has been undoubtedly the means of my discharging 
the duties of my profession better than ever I did before. I 
therefore say to the junior members the more time they can devote 
to it the better. It cannot be any loss to their Boards for them to 
stop away two or three days ; on the contrary, it will be a gain, 
and I advocate strongly the attendance of every municipal officer 
as far as possible at the meetings of this Association. I thank you 
very much for the way in which you have received the toast of my 
health. 

Mr. Harpur : It is with much pleasure that I rise to propose 
the health of the officers of this Association. Of course the success 
of an association must depend upon its officers; and I have no 
hesitation in saying that this Association has a very good staff of 
officers, "who Jiave done their duty in the past, and I have no doubt 
they will also do so in the future. I therefore have much pleasure 
in proposing " The Officers of the Association." 

Mr. Chas. Jones (Hon. General Secretary) : It gives me much 
pleasure^ although only in a few words, to rise to thank our 
sincere friend, Mr. Harpur, for the kind remarks he has made. 
They were short and sweet. And I am quite sure my fellow- 
secretaries — the local secretaries — will feel with me that we are 
encouraged in the work we are doing by the sympathy shown to 
us from time to time as we meet the members, whether it be in 
the discussion chamber or at the festive board. Sympathy is just 
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one of those things that we need ; and those who are working, as 
I am sure I can say we are, feel it helps ns as we journey along. 
That indeed is the principle which runs through hfe. We do not 
always like to say so, perhaps, but it is a fact that we do like that 
our services shall be appreciated. We do sometimes ignore that 
fact : but I say it as much for others as I do for myself, because I 
think it has such an influence upon ojQScers ; and as we go to our 
duties through the year we have entered upon, we shall feel that 
there has been a recognition of the work that has been already 
done. It is a work that takes a great deal of time and labour, and 
some experience also probably connected with it ; and therefore we 
feel thankful that our various members can appreciate our services 
and express such thanks as those we have just heard for the way 
in which we have acted. I fully sympathise with the remarks 
made in connection with the various toasts that have gone before, 
and especially in the kind words spoken by the Town Clerk of 
Bristol. We do know that the duties we have to perform as 
officers to our various municipal authorities and boards are of an 
onerous character, and to a great extent it may be our Boards lean 
upon us for advice, and properly so, too, as we have to guide them 
in many matters, and they feel in sympathy with us. The tone 
given to the remarks this evening with respect to our President, 
Mr. Ashmead, and his fellow-officers, is such as must tend to 
encourage the younger members of the profession. They must feel 
that although such remarks as these do not follow every Board 
meeting, and cannot under other circumstances be reiterated often, 
still it will be found that municipal authorities and Local Boards 
feel as a rule that they are in sympathy with their officers, and assist 
them in every possible means in their power. I feel it an honour 
to be Honorary Secretary ; and my brethren and myself working 
together, and all, perhaps^ working in with us, we shall doubtless 
soon grow from a little Association into a much larger one. 
Bristol is so far away that we cannot get such a number of our 
friends present as we get in the northern districts. In Birming- 
ham, Manchester, and the northern counties, we get a much larger 
number. I say it without the least flattery with respect to our 
present President, that during the short time the Association has 
been in existence the tone he has given to our meetings, and the 
kindly manner in which he has always acted, influenced us entirely 
in fixing upon Bristol for this meeting, in order to honour him so 
&x as we could by making him our President. I feel it is only due 
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to him to make this remark, and to show those aroiind him ths 
esteem in whieh their officer is held throughout the length and 
breadth of the land by his fellow municipal officers, 

Mr. Ellicb- Clark: I rise to propose the toast of "The 
Visitors," which you have so sumnutnly placed in my hands ; and 
as you have mentioned the name of the Chairman of the Sanitary 
Authority Committee, I have much pleasure in coupling his name 
with the toast. There can be no doubt that a gentleman filling 
the high position of Chairman of the Sanitary Authority Committee 
of a large town like Bristol has a very large amount of work 
imposed upon him, and a very difficult duty at times to perform 
We have heard to-day from Dr. Davies a very vivid description of 
the different classes living here in the courts of the city, and the 
conditions under which they live ; and when any one gentleman, 
or a committee of gentlemen, have given into their charge tiie 
amelioration of the condition of these people there can be no doubt 
that they have a most trying and difficult office, more especially 
when we remember that in a commercial city like Bristol the 
firuits of their labours are not apparent in the shape of pounds, 
shillings, and pence. At all times it is very difficult to obtain the 
services of gentlemen who will devote themselves seriously to such 
work as the Chairman of a Sanitary Authority Committee has to 
do. Dr. Davies has told us to-day that the death-rate of Bristol 
has receded from a very high figure, and that it is now, I think, 
something hke 20 or 21 in 1000. That figure, for a large 
city containing, doubtless, a large migratory population, is highly 
fjEivourable ; and there is also no doubt that the Sanitary Authority 
must have expended a large amount of vfoA as well as money in 
bringing about so happy and fortunate a state of affairs. In the 
course of my cursory visits to Bristol I can see that the committee 
have still a large field before them. There is no doubt that in all 
these old shipping towns, and in all old towns in England, there 
are large rookeries to be swept bare. But the difficulty is how to 
house the population while you are razing these wretched courts 
and alleys to the ground, and what sort of dwellings you are going 
to put up for them. I have taken a good deal of iaterest, as far as 
my humble capacity lay, in this housing of the poor ; and I do 
hope that whatever measures are adopted in Bristol, and also that 
in the large scheme they are just propounding in Wolverhampton, 
the Sanitary Authorities will cling closely to the class of the 
population that require this relief — I mean the very poor. There 

I 
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is a disposition in Birmingham, and still more largely in London, 
not to house the people and make dwellings for the people who 
have been ousted by the carrying away of these rookeries, but to 
provide dwellings for those who will best pay a dividend. There 
is no doubt that it is a great and difficult problem — a really 
difficult one — to know how to remove 70, 80, or 90 acres of 
people, as they are going to do in Birmingham, with a population 
crowded thicUy together — and how they are going to compensate 
the landlords and yet show to the ratepayers that it is not going 
to be an expensive proposal. If there is anything of the sort going 
to be done in Bristol I wish the Sanitary Authority every success, 
if they are going to elucidate the problem, which I don't think the 
Birmingham people or the London people have yet done, though 
they may have accomplished a great deal. The Artisans' and 
Labourers' Dwellings Act has given a great deal of power to the 
municipal authorities to deal with those overcrowded and wretched 
areas. But there is still, in my opinion, something more wanted ; 
but I don't know whether the Parliamentary representatives of the 
country are in possession of the facts that they ought to be in 
possession of to enable them to come to a proper conclusion, and to 
frame such a bill as will meet all the requirements of the case. 
But, as Dr. Davies has told us, " We are getting a little daylight." 
Every sanitary measure we have passed is spreading abroad that 
light. Wherever you go now, even in the smallest towns and the 
rural districts of the country, sanitary measures are being adopted. 
And, although the Artisans' Dwellings Act and the Labourers' 
Dwellings Act, 1865, may be &ulty and clumsy, still they have 
aided in educating the people in sanitary matters. I beheve the 
right way to reduce the death-rate, and of ameliorating the 
condition of the working classes in this country, hes in the 
education of the people. In a small town like Bamsgate, where I 
was conversant with almost every inhabitant ; in the large borough 
of Liverpool, where I spent thirteen years ; and in Derby, where I 
went into a large number of houses, I personally became painfully 
aware of the fact that it is from the people themselves, and out of 
the people alone, that you must get these results. You may 
legislate for ever, and you may spend vast sums of money in 
carrying out systems of drainage, but unless you get the assis1»nce 
of the people themselves, in their feehng their own individual re- 
sponsibility, you never will properly reduce the death-rate. I 
believe that the School Boards afiford the best possible machinery 
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for educating the rising generation. I hardly think it is possible 
with the existing generation to produce any very palpable results ; 
taking the dock labourers of cities hke Bristol and Liverpool, or 
taking the ironfounders in the north and other places, I do not 
believe it possible to so inculcate the minds of the present working 
generation with the dangers of dirt and filth and inattention to sani- 
tary matters as to produce palpable results. But I do think that 
the School Boards afford the best possible machinery for inculcating 
the behef that " cleanliness is health, and health is wealth." I do 
hope, therefore, that the School Boards will, all over the country, 
insist upon some easy lessons on health and sanitary matters, 
whereby the children shall be taught the urgent necessity of 
individual attention to these things. If I were aware of the various 
positions and the capacities of all the visitors present I should be 
glad to say more about this ; but I now give you the toast of " The 
Visitors," and ask you to drink long life and prosperity to them. 

Mr. 0. H. Low (Chairman of the Bristol Sanitary Authority 
Committee): I have listened with deep interest to the valuable 
and most intelligent remarks of the last speaker, and I think he 
has enunciated views which are well worthy the consideration of 
all who have sanitary matters at heart. You have spoken, sir, of 
the desirability of these meetings, and I think there can be no 
question whatever that sanitary science, vast as have been the 
strides which it has made during the last twenty or thirty years, is 
still in its infancy. We are still comparatively, as it were, groping 
our way in the dark, and we shall wonder, perhaps, twenty or 
thirty years hence, at the ignorance with which we shall then feel 
we have acted even now. I think such a meeting as this is one of 
the best means by which that ignorance might be dispersed, and by 
which a greater amount of intelligence with regard to sanitary 
matters and enlightenment as to the great necessity of their being 
constantly attended to, can be cultivated and increased amongst us. 
And the Board over which I have the honour to preside in this 
city entertains the same opinion on this important subject, as must 
be patent to all of you without any further remark of mine, from 
the fact that they had the very greatest pleasure in at once 
granting the application of your Pjresident to lend you their Board- 
room, in which you have held your meeting this morning. I only 
trust that it has proved well suited to the purposes of your meeting, 
and that you have found the arrangements satisfactory to your- 
selves. I can fully and entirely endorse the remarks of our 
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worthy Town Clerk with reference to the mnnicipal officers of the 
borough, and more particularly to the officers of the department 
over which I have the honour to preside. I can assure you that 
at all times I am ably and most cordially seconded in all measures 
that might suggest themselves to the Board and myself; and I 
certainly feel that we have a body of officers in whom we can 
place every confidence. I thank you for the manner in which you 
have received the toast of " The Visitors," and trust that a long 
cycle will not pass away before we again have the pleasure of 
seeing this Association amongst us. 

Mr. W. M. Webb (Bristol Town Council) also responded, and 
said : I have been much pleased indeed in accepting the invitation 
to come amongst your body. It is always a pleasure to tiie in- 
habitants of the ancient city of Bristol to meet gentlemen of any 
association gathered together here for the good of their fellow- 
creatures, and the promotion of science or of art throughout the 
coTintry at larga In a city like thiah-a yery old eity-we have a 
very large amount of work to do which newer and more recently 
built towns have not, and it is therefore especially a matter of 
pleasure to us to see so influential a body of gentlemen gathered 
together here to consider matters so closely bearing on the health 
of towns throughout the country. I repeat, it affords great pleasure 
to myself personally to see such a gathering, and I am happy to 
endorse all the worthy Town Clerk and Mr. Low have said as to 
the valuable officers we have in the city of Bristol. I do not 
suppose that in the whole kingdom there is a city more blessed 
with men fitted to carry out the municipal works necessary for the 
health and comfort of a large population. In your worthy President 
we have a man upon whom all can rely. A gentleman speaking 
to me the other day told me that the more he knew of him the 
better he liked him, and the more confidence he has in whatever he 
proposes. Then what must be the opinion of those who, like our- 
selves, have been acquainted with him for years ? I have seen him 
under other circumstances apart from his sanitary duties— -I have 
seen him as one of our Volunteers, and in many other capacities, 
and I can bear testimony to the many valued qualifications he has 
displayed, while it must be apparent to all of us that he is well 
worthy of the important office he holds in the city — an office 
which I hope he will continue to hold till at all events he gets a 
better one, and that he will then hold that for a long number of 
years. We have too much the habit of trying to keep ourselves 
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from going to the bad by cutting down expenses so &r as possible, 
and that, perhaps, is one of the reasons why gentlemen holding 
such positions as that of yonr President do not get better paid for 
their labours. But I think that when you have gentlemen carrying 
out such vast undertakings for the benefit of the country, the 
matter of a few hundreds in positions of such great responsibility 
is a mere bagatelle, and if Mr. Ashmead should some time get a 
better position elsewhere, while I should be sorry indeed to lose 
his services, I should congratulate him on his success. I only 
wish that every gentleman in this room could be paid what he 
is really worth, and I am sure on reaching your several homes you 
would find a cheque for a considerable sum awaiting you. These 
happy results, however, cannot always be obtained. All I can add 
is that from our hearts we feel much indebted to those who work 
like you for their country and for their country's good. I trust 
that this will be followed by many such gatherings, and I shall be 
happy if I live long enough, when another quarter of a century 
comes round, should you then be assembled in Bristol, again to be 
with you, and to see you in as good health as you are at the 
present time. 

Mr. Ghas. Jones : I ought to apologise for having omitted to 
mention a name which I should have mentioned, and that was the 
name of our first President, Mr. Lewis Angell, whose name is well 
known far and wide. He would certainly have been present at our 
meeting, but he was detained by being under subpoena to attend 
one of the law courts in an important ca^. This waa the sole 
cause of his inability to attend the meeting to-day. I have been 
asked to propose the last toast on the list, that of the Press. There 
is no question that the " Fourth Estate " of the realm is a very 
important one, and if it were not for the press where should we be 
as municipal officers desirous of sharing in the knowledge possessed 
by our members in different parts of the kingdom, and where 
would be the ready means of disseminating the information we are 
now able to give one another by the means now supplied by the 
press ? At the present moment when the name of Gaxton is in 
everybody's mouth, and when the papers teem with accounts of the 
things to be witnessed in Kensington, and the various old books 
that have come down to us from the early ages to the present 
time, it is not to be wondered at that I rather shrink from touching 
upon a subject with this extended interest. just now attaching to it. 
Wd are very glad to have had the members of the press with us. 
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and we are very glad to find that the press has supported this 
yonng Association, and that they have given us credit for being 
men who have an important work to do, and that we are ready to 
do it. By means of the press, as I have said, the knowledge we 
acquire is disseminated throughout the breadth and the length of 
the land^knowledge derived from practical experience, and not 
from mere theory, on the part of men who day by day and hour 
by hour are carrying out wks which have au important bearing 
upon the health and comfort and growth of our towns. And in 
those works the constant attention to little details is just that 
which supplies this information, and will be found on examination 
to be quite as important as those larger duties and undertakings in 
which we are sometimes engaged in municipal matters. We are 
thankfol to find that the press invariably, without exception, since 
the formation of this Society, has heralded it forth as one worthy of 
being noticed — worthy the support and encouragement of all in- 
terested in the welfare of our population ; and I am happy to say 
that that support, and encouragement have been always generously 
given. I couple the toast with the name of Mr. Crosby. 

Mr. James Crosby (" Bristol Mercury and Daily Post "), in re- 
sponding, bore testimony to the thoroughly cordial feeling existing 
between the several municipal officers in Bristol ; and from many 
years' observation of the manner in which the municipal business 
was transacted in the Council Chamber he ventured to congratulate 
the sanitary officers of the city upon the very high compliment 
paid them that night by the Town Clerk. He believed that from 
no man in England holding a similar position could such a compli- 
ment have come with greater weight than it did from Mr. William 
Brice. 

The toast of "The Ladies,'* proposed by Mr. Parry, and 
humorously acknowledged by Mr. Vawser, brought the proceed- 
ings to a close. 
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DISTRICT MEETING AT KIDDERMINSTER. : 

The Tenth Meeting of the District Committee for the Midland 
Association of Municipal and Sanitary Engineers and Surveyors 
was held in the Chess Boom at the Music Hall, Kidderminster, on 
Friday, November 3, 1876, when the members present were, — 
Mr. J. Lemon, of Southampton, President of the Association, in 
the chair ; Mr. E. Pritchard, Vice-President, and Hon. Sec. for the 
Midlands ; Mr. A. Fowler, of Salford, member of the Council ; and 
Messrs. A. Comber, Kidderminster ; J. E. Palmer, Great Malvern ; 
George Cole, Hereford; J. H. Moore, Basingstoke; T. T. Allen, 
Stratford-on-Avon ; B. C. Cross, Dewsbury (Yorkshire) ; L. Lloyd, 
Bilston ; E. H. Burman, Handsworth ; J. Lobley, Hanley ; and 
J. W. Fereday, Wednesbury. 

The following visitors were also present, — The Mayor of Kidder- 
minster (Thomas Eadford, Esq.), Councillors H. Dixon, H. Herring, 
C. E. Jefieries, J. J. Harvey, Mr. J Morton (Town Clerk), Messrs. 
Marshall, Probert, Pewtrice (Smethwick). 

The President said, he had pleasure in giving those present a 
cordial welcome to that meeting. As members of the press 
were present, he wished to correct, for the benefit of the outsiders, 
an erroneous impression which was abroad with respect to the 
character of the meeting — it was simply a District Meeting. As 
they were aware, the Association have formed several districts 
in vLous parts of England, and one of the most important of those 
districts was that of the Midlands, of which Mr. Pritchard, one of 
the Vice-Presidents of the Association, was the Hon. Secretary. 
He had with him a copy of the rules of the Association, and for 
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the benefit of the general public he would read the roles showing 
the objects of the Association, which were as follows : 

a. The promotion and interchange among its members of that species of 
knowledge and practice which falls within the department of an en- 
gineer or snrveyor engaged in the discharge of the duties imposed by 
the Public Health, Local Government, and other sanitary Acts. 

6. The promotion of the professional interests of the members. 

c. The general promotion of the objects of sanitary science. 

He would now ask the Hon. Secretary to read the circular con- 
yening that meeting. 

The Hon. Seobbtaby then read the circular convening the 
meeting, and also read the minutes of the last District Meeting 
held in April last at Warwick, which were confirmed and adopted 
by the meeting and signed by the President. 

The PfiESiDENT said, the next business was to elect an Hon. 
Secretary for the Midland District. Mr. Pritchard was the present 
officer. 

Mr. Cole (Hereford) moved that Mr. Pritchard should be 
re-elected to that office. He felt sure that they could not have a 
better or more conscientious officer. 

Mr. BuBMAN seconded the motion, which was carried unani- 
mously. 

Mr. Pbitohaed said, he should be happy to do all he could to 
further the interests of the Association. 

The Hon. Sbobbtaby said, he had forgotten to mention the 
receipt of a communication from Mr. Bawlinson, C.E. The 
Members were well aware that the members of their Association 
comprised in their ranks the chief engineers and inspectors of the 
Local Govemment Board. Mr. Bawlinson was really their leader 
in sanitary matters so £ftr as regarded official position ; and he had 
always taken a warm and lively interest in the wel&re of the 
Association. He had on various occasions forwarded to that 
gentleman circulars convening their District Meeting ; in fact, he 
had sent them on all occasions, and each time he had received 
repUes expressing hopes that the Association would prosper, at the 
same time regretting that his official duties prevented him from 
attending their meetings. On the last occasion, for the meeting 
that day, he forwarded Mr. Bawlinson a circular, and in reply he 
sent him a letter accompanied with two copies of tlie work pub- 
lished by that gentleman, containing papers, lectures, reports, and 
letters on sanitary questions written by Mr. Bawlinson, one for the 
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use of the members of the Association, and another for the speaker. 
The copy for the Association contained the following inscription : 
" To the Association of Municipal and Sanitary Engineers and 
Surveyors. — ^Prom the Author." He thought tiiat showed very 
clearly that they had the support of men in the highest professional 
position, and it spoke very much for the objects of the Associa- 
tion. 

The Pbbsidbnt said, it must be very gratifying to see that Mr. 
Bawlinson took such a warm interest in the welfare of the Asso* 
ciation, and he thought they ought to pass a hearty vote of thanks 
to that gentleman for the present he had made to the Association. 
He also thought that they should go a little &rther, and request 
the Council to allow the work by Mr. Bawlinson to be incorporated 
with the Annual Beport of the Association. By that means the 
work would be placed in the hands of every member, and would 
give them very valuable information. He begged to move a vote 
of thanks to Mr. Bawlinson for the presented copy of his work, 

Mr. Pbitghabd said it was with great pleasure that he seconded 
the motion, and also to support the suggestion of the President, 
that the work should ba incorporated with the Annual Beport of 
their proceedings. 

The motion was carried. 

Mr. AtiTiEN moved a resolution to the effect that a recommenda- 
tion from that meeting should be forwarded to the Council that 
the work by Mr. Bawlinson should be incorporated with their 
Proceedings. 
Mr. MooBE seconded the motion, which was carried. 
The Pbesident said they proposed to deviate a little from the 
published programme of their proceedings. They would have the 
opportunity of visiting the sewage farm and waterworks of Kid- 
derminster, and it had been thought advisable that the paper pre- 
pared by Mr. Comber, giving a description of the sanitary works 
of Kidderminster, should be read before they visited the works. 
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THE SANITARY WORKS OF 
KIDDERMINSTER. 

Bt AETHUE comber, Bobotjgh ENaniBEE. 

I PBOPOSE in this paper to give a short account of the sanitary 
works of the horough. Eidderminster is bnilt on the riyer Stour, 
which intersects it, running from north to south. The whole of 
the drainage from the various manufactories and a large number of 
the houses was formerly discharged into it. As most of the 
manufactories have dye-houses the quantity of spent dyes poured 
into the stream was very great, colouring it so much that it could 
be traced for four miles down. In 1866 great complaints were 
made owing to the pollution of the river, which ultimately resulted 
in the Town Council receiving an order from the Local Government 
Board to carry out a proper system of drainage. The first scheme 
proposed was to convey the sewage by gravitation to some low 
lying land, about a mile below the town, and there irrigate. Oppo- 
sition being made to this, owing to the swampy nature of the land, 
Mr. Hawkesley was consulted, and advised pumping on to some 
light land, situate on the west of the town. Accordingly, in 1870, 
the present scheme was commenced, and carried out by Mr. Fair- 
bank, of London, the works being completed in the early part of 
1874. The area of the borough is 1190 acres, 1100 of which are 
drained ; the population contributing sewage is about 20,000. The 
pumping station is within the borough at the south-west point. The 
main outfall sewer, which runs in a northerly direction, nearly 
parallel with the river, is egg-shaped, 4 feet x 2 feet 9 inches, and 
1252 yards in length, the gradient 1 in 800, varying in depth 
from 15 feet to 25 feet below the surface. To it at its extremity are 
connected the eastern and western outfalls. The eastern out&ll is 
2652 yards long, and varies in size from 3 feet x 2 feet at com- 
mencement to 15 inches circular at the end. The western outfall 
is 1490 yards in length, varying in size from 3 feet 6 inches X 2 
feet 6 inches to 18 inches, and is from 12 to 29 feet below the 
surface. This sewer has a very rapid fall during the greater part of 
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its length. There is also a 2-foot ciicnlar sewer joining the 
main ontM at the pnmping-station, which conveys a large portion 
of the sewage from the south side of the town. The i^ sewer 
runs tinder the bed of the river at two points, and the canal once. 
The western outfall under the river once. The length of the 
branch sewers varying in size from 12 inches to 24 inches is about 
15 miles 6 furlongs. The whole of the surface water is conveyed 
into the sewers through cast-iron gullies, all of which are trapped. 
The ventilation is effected by means of open gratings in the centre 
of the streets. These originally had boxes filled with charcoal, placed 
in the shafte ; and so long as these existed, great complaints were 
made of the smells arising from the drains. I had the whole of 
them removed, and the working of the ventilation is now satisfactory. 
The futility of using charcoal is obvious, as the temperature of the 
sewage is frequently as high as 110° Fahr. Five storm overflows 
were originally provided in different parts of the town, but the 
height at which they were placed rendered them totally useless. In 
December of last year I put to the main sewer a 2-foot storm over- 
flow, fitted with a self-acting valve, to prevent the ingress of water 
from the river, This has rendered good service in heavy thunder- 
storms. The flushing is effected by means of hose from the water- 
mains, but I have, during the last few months, had constructed a 
self-acting flushing apparatus, which discharges a sudden flush of 
from 50 to 100 gallons of water twice in twenty-four hours, or 
oftener if required ; these I propose to place at the dead ends of 
all branch sewers. 

Pumping Station. 

The works at the pumping-station consist of receiving tanks, 
engine and boiler house The sewage is collected into two tanks, 
each 100 feet x 27 feet, and each containing about 130,000 
gallons. These are provided with straining gates, to intercept yarn 
waste and other' extraneous matter likely to choke the pumps. After 
flowing through these tanks the sewage enters the engine wells, 
from whence it is pumped through an 18-inch main to a height of 
98 feet on to the sewage farm 4 miles distant. 

The ordinary dry weather flow of sewage is about 1,120,000 
gallons in twenty-four hours, and in wet weather about 1,900,000 
gallons. In heavy thunder-storms it is sometimes as much as 
600,000 gallons per hour. The engines are of the beam type, 
high-pressure condensing cylinders, 22 inches diameter and 4 feet 
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stroke ; the pumps are double acting lift and force, and are worked 
direct from tiie beam ; the plungers are 12 inches in diameter, and 
the buckets 19 inches, with a stroke of 3 feet. Each engine is 
capable of raising 1,400,000 gallons in twenty-four hours, the 
indicated horse-power when doing ordinary duty is 44 • 80, and the 
coals consumed per horse power per hour is 6 • 2 lbs. The storm 
pumps are two 12-inch centrifugals capable of raising 5000 gallons 
per minute, and are worked by a countershaft driven from a spur 
wheel on the main shaft of engine. There are three boilers of the 
Lancashire type, two 22 feet long, 6 feet diameter with two flues, 
the other 30 feet by 7 feet, with two flues and five galloway tubes 
in each flue. Shoidd the flow of sewage during a thunderstorm be 
more than the whole of the pumps can deal with, a portion of it 
can be turned into the river by shutting down a sluice- valve in the 
main sewer. The detritus and sludge which precipitates in the 
tanks has to be removed by manual labour, and costs about 80Z. 
per year ; it is sold to the neighbouring farmers at Is. per cart-load. 
The cost of pumping, cleansing, and maintaining sewers, is about 
700Z, per year. 

Sewage Farm. 

The sewage hxm is situate at Stourport, about four miles from 
Kidderminster, and comprises about 172 acres. The soil is a light 
sand, 5 to 6 feet deep, on a bed of gravel. The sewage is delivered 
into a small receiving tank, situated on one of the highest portions 
of the land, and from thence is conveyed by stoneware pipes to 
small brick pifcs on various parts of the farm, and is distributed by 
means of open carriers and wood troughs. The drainage is eflfected 
by a 12-inch drain, about 7 feet deep, running through the land 
in a diagonal direction. There is also a second 12-inch drain, 
which I had laid a short time ago, the object of which I will 
explain, on the farm. Only about 25 acres are drained with small 
pipes, and these 4-inch, 3 feet deep, the natural drainage through 
the gravel being so good that the effluent reaches the main drain 
without difficulty ; it is conveyed into the river or canal at pleasure, 
and passes oflf perfectly colourless. The farm was originally carried 
on by the Corporation, but finding it to be an annual loss, it was 
let in October of last year, for a term of fourteen years, to Mr. E. 
H. Crowther, at a sum of 3?. per acre, or a total of about 500Z. per 
year, so that the actual cost of disposing of the sewage is 200Z. per 
year (this, of course, is not taking into consideration interest on 
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capital). The total cost of the constrnction of the whole of the 
sewerage works was 7i,754?. ; this includes the sum of 17,999/., 
purchase and laying out of sewage farm. 

Waterworks. 

The waterworks were constructed about the same time as the 
sewage works. The reservoir is situated about one mile from the 
town, and has an elevation of 135 feet above the lower portion of it. 
It is 200 feet square, and has a capacity of 3,000,000 gallons. It is 
built with bricks, with a puddle bottom, upon which are laid 6 inches 
of gravel. The engine and boiler houses adjoin the reservoir. 
The water is supplied from an Artesian well inside the engine 
house ; its depth is 120 feet below the floor, and has a 12-inch bore- 
hole, 500 feet deep into the lower strata of the new red sandstone 
formation. The water rises to within 60 feet of the top of the 
well, when the pumps are not being worked ; it is capable of yielding 
about 1,000,000 gallons in twenty-four hours. 

The boilers, of which there are a pair, are two flued Lancashire, 
24 feet long, and 7 feet in diameter. The engines are a pair of 
duplicate high-pressure horizontals, with cylinder 22 inches in 
diameter, and 4 feet 6 inches stroke. The pumps are a set of 
three throw, worked by a treble crank, with buckets 15 inches in 
diameter, and a stroke of 2 feet ; they will raise 630,000 gallons 
in twenty-four hours. The present consumption is about 250,000 
gallons in that time ; this is daily increasing as fresh services are 
laid on. In the early part of 1875 it was found necessary to 
construct a stand pipe to give additional pressure, as the reservoir 
was not suflSiciently high to supply the upper floors of the houses 
in the higher parts of the town ; in the top of this I placed a dead 
weight-escape valve, equal to a 20-feet column, so that we are now 
able to obtain an extra pressure when pumping over the stand of 
40 feet. The water is of excellent quality. The following is the 
analysis of a sample taken from a tap in the Market Hall in May 
last: — 

Grains per Imperial Gallon or 
psffts per 70*000. 

Total solid matter dried at 100° .. 13-720 

Free ammonia 0*0021 

Albuminoid ammonia 0*0028 

Nitrogen as nitrates and nitrites 0*1810 

Chlorine 0*840 

Transparency nearly perfect 

Hurtfal metallic impurity none 

Hardness, temporary 3*60° 

„ permanent 5*50° 

„ total 9-10 
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The cost of constructing the works, including the laying of 
mains, was 24,7657., making a total of 99,519Z. expended in sanitary 
works since 1869. 

The death-rate from 1867 to 1871 waa 23 in 1000, from 1871 
to September 1876, 18; and the rate during the past month 
was 12 in the 1000, so that I think we may fairly claim to be a 
healthy borough. 

The Prbsidbnt said as there was some time to spare before they 
visited the works, he would ask Mr. Cole, City Surveyor of Here- 
ford, to read a paper giving a description of the sanitary works 
of Hereford. 

At the request of Mr. Cole, who was suflFering from a severe 
cold, Mr. Pbitghabd read the paper. 
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ON THE DRAINAGE, WATER SUPPLY, AND 
CLEANSING OF THE CITY OF HEREFORD. 

By GEOEGB cole, C.E., City Sdevbyoe. 

Hereford is situated on the broad yalley of tlie riyer Wye, on a 
wide bed of grayel surrounded by clay and loam. It stands for the 
most part on a level from 10 to 18 feet above the river. This 
city occupies a large area with outlying suburbs," and though it 
contains a population of nearly 20,000, there are not more than 
10,000 or 12,000 within the district of the sewage and water 
supply. There are about 9 miles of streets, and 30 miles of roads 
within the liberties of the city. The sewerage and water supply 
were carried out under the direction of T. Curley, Esq., C.E., in the 
year 1854, but both have been considerably extended since that 
time under my own direction. 

Sewerage. 

The main sewers are of brick, 3 feet 6 inches by 2 feet 6 inches, 
with a fall varying from 1 in 200 to 1 in 500. The branch 
sewers from the side streets are formed with pipes, varying in size 
from 12 to 24 inches. There is scarcely a house in the city 
that is not connected with it ; all have their water-closets, and 
nearly all are furnished with the sanitary syphon and trap system, 
with self-closing valves, and all are suppUed with water direct from 
the mains. 

Flushing Provision, 

The surface drains of the city are conveyed into the sewers, and 
when running full flush them effectually after heavy storms. 
When this fails, they are flushed every week artificially by means 
of flush wells, made at the ends of every street, commonly from the 
water mains, and small brooks in the district ; the sewers are thus 
kept in good working order throughout. 

Ventilation of Sewers. 
The sewers are all ventilated by open gratings in the centre of 
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the streets, varying from 50 to 100 yards apart ; and it is very 
satisfactory to be able to state that no nuisance has ever arisen, 
nor has any complaint ever been made of bad smells arising from 
these yentilating openings into the sewers. The sewers are also 
ventilated by rain-water pipes, when they are not placed near 
windows, and in some instances I have cansed 6-indi iron pipes to 
be put np in the angle of buildings with the same object 

The Cesepooh 

throughont the city are for the most parts filled up ; I consider 
them intolerable and dangerous nuisances, and the source of great 
disasters. It has often been my lot to find two or three of them 
at gentlemen's residences completely filled with filth, and without 
any provision for ventilation. Here poisonous gases are generated 
and cannot escape; they arise up the pipe of the water-closets 
connected with the cesspools, and whenever the closets are used the 
poisonous gas escapes into the houses, to the great danger of the 
occupants. I find from experience that it is these confined gases 
that become so fearfully poisonous. Imprison them, and they 
spread ill health and death in the form of typhus or typhoid fever ; 
let them free, and they are harmless. It is therefore abs^utely 
essential that all sewers and drains should be ventilated as much as 
possible, nor should any drain in connection with a sewer be 
dlowed to enter any house without carrying up from it a perfectly 
jointed ventilator to the open air. 

WcUer-elosets. 

For the same reasons water-closets should be made outside the 
external walls of a house, or at any rate adjoining them, so as to 
admit readily of free ventilation, not only of the closets themselves 
but from the soil pipes below the traps. Water-closets are general 
throughout this city, and in many instances are not properly venti- 
lated. There is more danger amongst the better class of society 
from this source than amongst the poor. 

Earihrdosets 

have been used in some instances, but have not been successful ; 
it may have been due to mismanagement, but certain it is, that the 
Inspector has been compelled to report them as nuisances, and 
caused them to be made into water-closets. 
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Outfall of the Sewerage. 

The great drawback to the Hereford sewerage consists in the fact 
that it is made to empty itself into the riyer Wye, at a point about 
one mile below the city, and then pollutes the stream for a consider- 
able distance. The river is subject happily to a great number of 
floods. The Welsh hills form the natural flush wells of the Wye, 
and pour down their floods with such rapidity as to scour effectually 
the riyer bed. In summer, however, these are not to be depended 
upon, and then the pollution of the river bed becomes painfully 
evident. I do not think the time is far distant when the city 
authorities will be compelled to treat the sewage in another way, 
and when that time does come it will be found that the main 
sewer is conveniently situated for that purpose. 

Sewage and its proper Distribution, 

The commercial value of sewage as a manure is, in my opinion, 
generally much over-estimated ; here we have no dye-works or other 
pernicious trade that might deteriorate its value ; but yet it is so 
extremely diluted by spring water that its goodness, so to speak, is 
deteriorated, and its fertilizing powers thoroughly reduceid to a 
very low degree. In an agricultural district, however, it ought if 
anywhere to be utilized ; and if its course into the river necessitates its 
being altered, this may be attempted. The best manner of disposing 
of the sewage I believe will be irrigation and filtration. There is 
plenty of land on an adjoining hiU well adapted for taking the 
sewage out of the city in this way, and it wiU simply have to be 
pumped up to the crest of the hill to be then disposed of satis- 
factorily. 

Water Supply. 

The waterworks are situated on Broomy Hill, about a mile 
west of the city, and consist of a large reservoir capable of holding 
4,000,000 gallons of water, and two filter beds. 

The water is pumped up from the river Wye to the reservoir 
by two 16 horse-power engines, and passes through about 5 feet 
of sand and gravel in the filter beds, and from them is deUvered by 
gravitation throughout the city. 

The supply is ample, the engine pumps up about 800,000 
gallons of water per day into the reservoir ; and that its quality is 
good is proved by the following report of Professor Horsley : 

K 
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ANALT8I8 OF THE WyE WaTEB. 

Cheltenham, January \sty 1876. 

Hardness 5{ degrees. 

Solid contents .. .. ( *'® «^^« pa gallon, inoln^ | grain 
i^x.uwu«vu.a ..^ Tegetable organie natter. 

No free ammonia. 

Albumenoid ammonia .. Mere traces. 



The water this time is CTen better than on the preoeding ezaminationi in that 
the solids are less, owing most lihaly to the great rainfall 

(Signed) J. Hobslet, F.B.G.S., &g. 

The following k the detail of water supply hourly from the 
Hereford Water Works, from the 31st day of July to the 6th day 
of AuguBt, 1876. 



lYnn* 


Monday, 


TueBday, Wednesday 


Thursday, 


Friday. 


Saturday. 


Sunday. 


iiour> 


July 31. 


August 1. August 2. 


August 3. 


August 4. 


August 5. 


August e. 


6 to 7 A.M. 


31,000 


33,100 


22,300 


23,000 


22,700 


20,900 


15,400 


7 „ 8 „ 


81.500 


27.900 


22,100 


28,100 


27,900 


26,900 


23,600 


8 w 9 >, 


29,500 


21,400 


28,000 


27,000 


22,200 


18,200 


21,400 


9 „ 10 „ 


32,500 


32.800 


33,200 


32,100 


38.300 


24.600 


33,300 


10 „ 11 „ 


80.700 


39,800 


30,700 


28,100 


21,700 


47,300 


22,700 


11 „ 12 „ 


25,700 


24,700 


30,800 


31,500 


36,500 


31,500 


39.500 


12 „ 1 P.M. 


32,300 


29,100 


29,400 


25,600 


22,500 


31,100 


32,200 


1 „ 2 „ 


17,800 


24,000 


25.900 


35,700 


21,600 


26,200 


19,800 


2 „ 3 „ 


30.100 


23,800 


27.900 


16,100 


37.700 


24,700 


23.700 


3 ,» 4 „ 


21,400 


35,000 


31,200 


28,800 


20,400 


31,400 


20,900 


4 t> *^ „ 


26,500 


22,500 


82.200 


26.200 


34,200 


25,000 


26.400 


5 „ 6 „ 


30,600 


80,900 


35,800 


23,600 


26,300 


30,200 


23,100 


Total by day 


339,600 


345,000 


349,000 


325,800 332,000 338,000 


302,000 


6 to 7 P.M. 


21,300 


29,000 


16,900 16.600 


23.900 


20,700 


24,200 


7 >» 8 „ 


30,000 


20,600 


26,400 30,700 


23.100 


29,200 


20,900 


8 „ 9 „ 


16,000 


19,300 


22,800 , 19,700 


21,400 


20,400 


20,600 


9 „ 10 „ 


21,100 


30,500 


14.700 1 27,000 


19,700 


19,700 


18,500 


10 „ 11 „ 


16,100 


19,600 


24,200 1 13,000 


16,900 


23,600 


18.400 


11 „ 12 „ 


16,400 


10,400 


18,500 


20,100 


16,300 


22,100 


17.300 


12 ,, 1 A.M. 


16,500 


19.700 


19,900 


22,100 


15,900 


21,100 


18,400 


12 „ 2 „ 


15.500 


19,900 


18,900 


18,300 


16,100 


22,700 


14,600 


5 f» 3 „ 


15,700 


20,800 


10,500 


22,100 


16,500 


21,100 


16,300 


3 »» 4 „ 


13,500 


15,700 


25,500 13,200 


15,800 


22,300 


16.500 


4 >» ^ >» 


17,800 


14,200 


19,200 ' 14,200 


16,100 


22,000 


16,900 


5 „ 6 „ 


16,500 


19,400 


21,100 


20.200 


17,700 


18,100 


18,500 


Totalbynight 


216,400 239,100 238.600 237,200 


219,400 263,000 


221,100 


Gross Total 


556,000 


584,100 587,600 563,000 


551,400 601,000 


523,100 



The pressure of water is only 50 feet, and consequently when 
waste is going on to any extent, some of the high services run 
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short. That there must be very great waste is proved by the fact 
that the extraordinary ayerage of 30 gallons of water is supplied 
per head per day for every man, woman, and child within the 
limits of the water service. 

It is extremely difficult to detect the wilful waste of water, and 
the great unnecessary expense it entails upon the ratepayers. 
With the object of checking it I have recommended the Town 
Council to make the use of water meters compulsory wherever it is 
possible to do so. 

There need not be a water meter for every house, but one to 
every five houses, or to several houses when the proprietorship is 
the same. Until this is done with water, as it has been done with 
gas, I fear the waste will not be effectually checked, and as a 
matter of economy, both to the saving of good water, and of great 
expense, it is a subject deserving every consideration. The sand 
and gravel are excellently prepared by a sand-washing machine 
(from Lampitt's, of Banbury). This works by water pressure from 
the reservoir, and quickly removes all the earth and clay. Its cost 
was about 1001. ; it washes the sand at a cost of lOd. per yard, 
when by manual labour, before the machine was erected, the cost 
was 3a. per yard. 

I thought it desirable to ascertain the quantity of water passing 
through the meter at the waterworks during each hour for a 
week continuously, and I find that the average quantity passing 
into the town in each of the four hours ending at 4 o'clock a.m. 
was as follows: 1 o'clock, 19,805 gallons; 2 o'clock, 18,000 
gallons; 3 o'clock, 17,571 gallons; and 4 o'clock, 17,500 gallons. 

It is obvious that the legitimate use of water during those hours 
of the night must be very small, and so large a consumption as 
that before mentioned could only have arisen from one of two 
causes : either from a leakage from the pipes, or from a number of 
taps being allowed to remain open. 

I have no evidence before me to induce me to think that there 
is any material leakage from the pipes, and I believe that if any 
such was the case it would have developed itself long ago. 

I am therefore bound to conclude that a considerable number of 
taps are allowed to remain open during the night, and I wish to 
call public attention to the fact, and to point out that it causes a 
waste from which no one derives any benefit. 

I am aware that many persons are under the impression that by 
allowing the water to run they flush their drains, but I have before 

K 2 
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explained that a small oontmnous stream of water sach as proceeds 
from an open tap will not haye this effect, and that a drain can only 
.be effectually flushed by pouring a quantity of water suddenly into it. 
I wish I could induce every water consumer to realize the fact 
that by allowing the water to run continuously he produces no 
other result than to waste a certain amount of the property of him- 
self and of his fellow ratepayers. 

The President thought they would have time to discuss Mr. 
Cole's paper before they left. 

Mr. LoBLEY said, he had only one remark to make, and that had 
reference to the waste of water : he quite agreed with the remarks 
of Mr. Cole, that the waste water which was allowed to run down 
the town drains was absolutely useless for any purpose of flushing. 
There was a common notion among most people that to allow their 
tap- water to run away, flushed the drains and did good service. It 
was perfectly valueless in that sense. With regard to the sugges- 
tion to put water meters in every hous6, or every few houses, that 
was a question which required very great consideration. He felt 
sure that if meters were put in most of the houses of the poorer 
classes it would engender amongst them a feeling of economy, and 
they would use as ]ittle water as possible. He feared that would 
prove a very i^nsanitary regulation. It seemed to him that the waste 
of water could be more effectually checked by Mr. Deacon's plan in 
having waste-water district meters; by which means the inspectors 
covlA tell the exact amount of water which has been wasted within 
a given time, and the consequence they could make inquiries as to 
how the water was wasted. The waste of water had been checked 
in Liverpool to a great extent by that system. He quite agreed 
with what Mr. Cole said about the sewage matter. He was sur- 
prised to find that in a city like Hereford, surrounded by a wide 
agricultural district, they had not yet found some means of utiUzing 
the sewage. In towns which were surrounded by dense popula- 
tions it was not surprising that they did not turn the sewage 
to good account, because there was no land. But that could not be 
said of Hereford, where land could be purchased at a low price. He 
hoped it would not be long before the city authorities made some 
better use of the sewage than at present. 

The Hon. Secbetaby said he had but few remarks to make, and 
he would begin by saying that the paper prepared by Mr. Cole 
was of the greatest possible interest to sanitary engineers. The 
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most important part of that paper was that referring to the water 
supply. Mr. Lobley had justly referred to the &ct that it was 
surprising that in a city like Hereford, surrounded by agricultural 
land, they had not yet disposed of their sewage in some better way 
than by pouring it into the Wye. There was one point he would 
just refer to, and it was dealt with in Mr. Comber's paper also, and 
that was the yentilation of sewers. He was pleased to find from 
Mr. Comber's paper that the sewers of the town of Kidderminster 
and also that the sewers of Hereford were ventilated in the proper 
manner — by open gratings in the streets. But the water supply 
was the subject he wished to draw attention to. Mr. Cole was not 
alone in his difficulty in dealing with the waste of water. He (the 
speaker) had also considerable experience on that question, haying 
just completed a difficult scheme for the supply of water to the 
town of Warwick. By calculation it was beKeved that 240,000 
gallons per day would have been ample, but they found that 
500,000 gallons per day were not sufficient ; so that the matter of 
waste of water had seriously occupied his attention. There were 
various ways of checking that waste. Mr. Cole believed in the 
meter system, and to a certain extent he agreed with him, but that 
system must not be carried out in such a manner as to impoverish 
or interfere in any way with the poorer classes so as to prevent their 
having a proper supply of water. He thought that in many cases 
leakage would be found arising from the mains themselves in a 
very great measure ; for he found in the town of Warwick that 
many of the mains were defective, and when they had been down 
for a number of years that was the natural result. Mr. Lobley 
referred to the scheme of Mr. Deacon, of Liverpool, as the most 
perfect system for checking the waste : that no doubt was a capital 
method. 

He would like to direct the attention of the members to the 
quantity of water used in diflFerent towns per head, because it 
varied so much. In Glasgow it was 50 gallons per head ; Dublin, 
42 ; Bradford, 33 ; Liverpool, 27 ; Bath, 19 ; Huddersfield, 10. 
At Greenock the return was given at 72, while at Paisley it was 
only 9*6. He behoved that proper supervision, with the in- 
troduction of Mr. Deacon's scheme by night inspection — ^for it 
was during the night that the greatest waste was registered — was 
the only means of preventing such a great waste of water. 
Taking the water generally at the low rate of 6d. per 1000 
gallons, a great waste of water in a large town would mean a 
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great loss to the ratepayers — quite a large reventie — in many 
instances thousands of pounds per annum. 

Mr. Gonnoillor H. Dixon said, with the permission of the 
President he would like to say a few words npon the subject before 
them. He was yery much interested in what Mr. Cole said about 
the ventilation of the drains at Hereford. Since they had laid 
their new drainage at Kidderminster that had been the most 
difficult question the authorities had had to deal with, on account 
of the enormous prejudices which existed amongst the people. 
The people had gone about putting their noses over the openings, 
and if they could detect the slightest smell, there were a host of 
complaints sent to the chairman of the public works or the 
inspector; the people had an idea that the slightest smell from 
those drains was doing the greatest amount of injury, and if 
there was a slight increase of disease it was at once attributed to 
the ventilation of the drains. The other members of the Council 
would bear him out that they had had great difficulty in pre- 
Tenting people from stopping up the openings. They would even 
stuff stones in the gratings, and the Council had laboured hard to 
convince the people that they were acting detrimental to their own 
interests in doing so. So £eu: as he was concerned, he had strongly 
advocated that they should double the number of ventilators and 
untrap aU the gullies. He believed that the great thing to 
obtain was free ventilation, they would not have half the smells 
if the drains were thoroughly well ventilated. No doubt it was a 
difficult question to convince people ; it had been so in their own 
town. People had poured cabbage-water down the drains, and 
then ran to the pipes to see whether there was any smell, and then 
complained to the sanitary inspector. 

G^ie President said, the town he represented was another case 
in point. When he went to Southampton first there was an 
epidemic in the town. The health of the town was at a very low 
state ; the inhabitants had stopped up aU the ventilators, and yet 
there were tremendous smells. There was a thorough want of 
ventilation. He had great difficulty in getting rid of the prejudice 
of the people. He wrote an elaborate report on the subject, and 
submitted it to his Board. They thoroughly agreed with it, but 
they did not carry it out. When he was examined at Leeds, he 
told the chairman, in reply to the question as to the ventilation of 
sewers, that he put open gratings as freely as possible. He said 
they had better have smells in the street than in the houses. He 
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believed tliat at Leeds 14,000 ventilators had been put in, and lie 
bad not beard of any complaints baving been made. He preferred 
tbe sewers being ventilated in the centre of the streetSi becanse if 
not, tbe smells arose close to tbe footpaths, bat if the ventilators 
were in the centre of the streets it was farther removed. There 
was this objection to the nntrapping of the gullies, that during 
heavy rain&lls they could not get any ventilation of the sewers 
just at the time when that ventilation was most required. He was 
a strong advocate of ventilating the sewers in the centre of the 
streets. A long discussion took place at Birmingham upon that 
subject, and it was the almost unanimous opinion of those present 
that open gratings were the best, and that charcoal traps were 
things of the past. With regard to the waste of water, that was 
one of the greatest difficulties they had to contend with. In his 
borough the waste of water had increased enormously, and the 
authorities had been compelled to enlarge the mains. They would 
have done better had they provided means for detecting the waste. 
There were many ways of detecting the waste, but he knew none 
better than the system which had been devised by Mr. Deacon, of 
Liverpool. Inspection of waste water should be done in the night 
time and not in the day, because it was during the night that 
the waste really took place. Between eleven o'clock at night and 
five o'clock in tiie morning there was an enormous amount of water 
consumed, and it must be only by ^s^aste. In his borough they had 
a large reserve sewage reservoir, into which he turned the sewage at 
night, and by that means he was enabled to see the large amount 
of water that ran into the sewers during the night time. Local 
governing bodies ought not to neglect that important question of 
reducing the waste water. The commercial value of sewage had 
certainly been largely over-estimated. There was a time when 
sanitary engineers looked forward to making large sums of money 
out of sewage, but that idea was now exploded. It was a thing to 
get rid of, and at the least possible expense. Some years ago he 
published a report showing that large sums could be made out of 
sewage, but he had since many times wished that he had never 
published the report. They were led away by the results published 
about Croydon and elsewhere. If they could make a sewage 
farm pay expenses, they were doing a great deal; and if they 
could carry it on even at a small loss, there was no room for 
complaint. 
In reply to Mr. H. Herring (Olerk of the Improvement Com- 
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mittee at 'Kidderminster), Mr. Cole said, at Hereford there w^e 
ventilators all about the town, from 50 to 100 yards apart. 

Mr. GoMBEB asked Mr. Cole whether he had receiyed any 
complaints of smells where the drain spouts were connected. 

Mr. Cole replied in the negative. 

Tlie Hon. Seobbtaby said, it had been clearly proved that 
sewel: gas was of greater density than common air, and the best 
way to dispose of it was as near the sewer as possible. 

Mr. LoBLEY said, drain spouts for ventilation were universally 
admitted to be the wrong system. 

Mr. Dixon asked if it was not a fact that the system of ventila- 
tion adopted at Bradford was to connect the sewers to the chimney 
shafts of the various manu&ctories. He had heard that system 
highly spoken of in the local papers. It would be possible to 
carry out that idea at Kidderminster if thought advisable. 

The Hon. Sbobetaby said, even where it was possible to carry 
out that plan, he maintained that it was not desirable; but, 
generally speaking, it was impossible to do so, and certainly very 
impracticable. The proper system of ventilation, he was fully 
persuaded, was the one adopted in Kidderminster, and which was 
being adopted in nearly every town in the kingdom as local 
prejudices can be mastered, and that was open gratings, and to 
keep the sewers as clean as it was possible to make them. 

Mr. Dixon said, none of the shafts would be at the dead ends 
in the town, but as nearly as possible in the centre. 

Mr. Cole then replied to the criticisms upon his paper. 
Alluding to the observation that the waste of water frequently 
arose from the mains, he said, from experience he could say that 
at Hereford the mains had been down for twenty years, and for all 
practical purposes they were as perfect now as when they were 
first laid down. As to the drains, he was convinced that if there 
was plenty of air passing through them, there could be no com- 
plaints about sewage gas. He was decidedly of opinion that the 
waste of water would never be efiectually cured until they had 
meters in houses very freely, the same as for the gas. They knew 
a few years ago there were the same objections raised against gas 
meters as had been raised against water meters, but he was not 
aware that the existence of those meters had prevented people 
from using as much gas, and so would it be with water. He would 
recommend that every consumer of water should be converted into 
a water-tap examiner. There was a greater waste among the gentry 
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than the poorer classes. They could not detect the waste either 
in the. houses of the gentry, because their houses were practically 
closed to them, while the poorer houses were open at all times. 
He did not think that the general adoption of the water meters 
would have an unsanitary effect upon the poorer classes, because, 
generally speaking, it was the landlords who paid the water rent. 
At Hereford they had tried all maimer of schemes, but they had not 
been successful, and he was persuaded that the only cure was the 
general adoption of the meter system. He was convinced of the 
necessity of something being done to teach people the real value of 
water, and nothing would be more effectual than meters in every 
house. 

r 

The Engineers, and the Chairman of the Drainage and Water- 
works, and other members of the Kidderminster Town Council, then 
proceeded to visit the sewage works, irrigation farm, and water- 
works, but time did not permit of them inspecting the carpet 
manufactories of Messrs. Morton and Sons, and Messrs. H. J. 
Dixon and Sons. 

On their return to the Chess Boom, Mr. Combeb, at the request 
of the President, re-read the principal portions of his paper, several 
members of the Association having arrived since the morning 
meeting. 

Mr. Cole said he should like to ask how much the Kidder- 
minster Corporation obtained for the sludge. 

Mr. Comber : We get about 20Z. per year. 

Mr. Lloyd asked how far apart were the ventilating shafts in 
the town. 

Mr. Combeb said the shafts were about 150 yards apart. 

The Pbesident said, the tanks they had just seen were, he was 
going to say, an abomination. He saw no reason why the sewage 
should not be pumped up to the ferm into the receiving tanks, and 
then they would be able to deal with it on the farm. He thought 
the tanks on the land ought to be duplicate or triplicate. He 
believed it was a mistake to have tanks only to one department ; 
they could not clean them out without stopping the works. He 
thought the farm, as far as regards laying out, was open to considerable 
improvement, and it was only fair that they should speak honestly 
what they meant, and not try to make everything appear to be 
satisfactory when they knew that it was not so. K that farm 
had been done ten years ago, they might have expected to find 
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it as they had seen it that day, but they ought not to expect to 
see a oewly fonned farm laid out as that one was. The high 
level embankment was open to great objection. Covered drains 
might be made at various points which would enable them to 
plough the land all over. Mr. Growther (the lessee of the farm) 
used open troughs on the land. He did not believe in them him- 
self. They could work the land much better with covered drains ; 
and it struck him that Mr. Growther would find that the open 
troughs would not pay him, but that it would be to his advantage 
if he laid out a little money in what would be called permanent 
work, and have covered drains put down. Then as to the under 
draining, three feet deep did not seem to him to be suiScient. 

Mr. GoMBEB said, it had been found that 3-foot drains were not 
sufficiently deep. 

Mr. A. M. FowLEB said, it was necessary that the arrangements 
should give ample facilities for tanks to be cleaned out. At 
Edmonton there was a large reserve tank, into which was turned 
all the sewage of the town when the other tanks required to be 
cleaned out. The old idea of having sewage clarified to the greatest 
possible extent was now done away with. If they wanted to get 
rid of the surplus mud, they could send it on to the land and dig 
it in. It was absurd in his idea having those large covered sewage 
tanks ; they were a complete waste of money. He had visited many 
places lately, because at Salford they were about erecting tanks, 
but he confessed he was disappointed with the tanks at Kidder- 
minster. He should like to see a very great improvement in that 
direction. 

The HoK. Seorbtaby said, if sewage was to be dealt with in a 
proper manner, it should be disposed of before decomposition set 
in. Sewage possessed its greatest value before the gases were 
rendered free, and it possessed the greatest manurial value before 
it became putrescent. His idea was that the sooner they could 
take the sewage firom the sewer mouth on to the land the better 
for all purposes. Here was a strong fertilizer which the ground 
was prepared to receive and to abstract the objectionable consti- 
tuents from it, and they thus prevented the possibility with a well- 
managed farm of a nuisance being caused. In Kidderminster the 
reverse appeared to be the case. A premium seemed to be offered 
for the greatest stink. They had the whole of the sewage pumped 
up, they allowed decomposition to set in before it was removed to 
the farm, when it had lost a considerable portion of its manurial 
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yalne, and became an intolerable nuisance on the spot. If illnstra* 
tions were asked for where the system he had spoken of were referred 
to, many places could be mentioned, but he would content himself 
with two — Leamington, an aristocratic town, and the county town 
of Warwick. There were two faims connected with those places, a 
very short distance apart. The sewage from both towns was rich 
in organic matter, as they might naturally expect from a place like 
Leamington. The sewage was pumped from the sewer mouth, and 
in that state it was pumped on to the fajin. There was no diffi- 
culty about it. There certainly were tanks to receive the night 
supply; and when it was found necessary to remoye the slight 
deposit which accumulated, information was given to the people in 
charge of the fsum that the solids were about to be sent up, and it 
was so arranged that what was then sent up was turned on to the 
fiEtUow land and worked in. He did not altogether agree with that 
system, and explained the plan adopted in some sewage works in 
which he was at the present time engaged. 

Mr. Comber said, he did not agree with the use of troughs. He 
did not like the idea. Mr. Fowler was rather under a wrong 
impression with respect to the use of the covered tanks. They 
were not intended as precipitating tanks, but as collecting tanks to 
hold ithe night sewage, so as to avoid pumping at night. Some 
time ago he was directed to bring up a report in committee upon 
the sewage works, and he then advised the committee to dispense 
with the tanks altogether, and he was still of that opinion. Nearly 
aU the matter which came down the sewers could be pumped to the 
£Eirm while in a state of suspension. 

Mr. FowLBB asked whether there were many water-closets in the 
town. 

Mr. CoMBEB said, there were but few in the town at present. 

The Hon. Secbetaby : There is a large quantity of ammonia 
turned into the sewers in consequence of the manufiEictories. 

Li reply to a question, Mr. G. E. Jeffebies (Clerk of Kidder- 
minster Sanitary Committee) said, the removal of the night-soil paid 
itself, and the committee found it worked very well. It cost the 
Corporation from 1507. to 2007. per year to remove the night-soil, 
but the expenses were charged upon the tenants. 

Mr. LoBLEY said, the expenses ought to be borne by a small rate. 

Li reply to a question, Mr. Combeb said, the water supply was 
constant in the town ; but the whole of the houses had not yet 
taken the water ; there were a large number of houses still dependent 
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upon the well system, but wells were constantly being condemned, 
and then water from the mams was laid on. The consumption in 
twenty-fonr hours was 250,000 gallons. He did not think it would 
be &ix to take the 250,000 gallons as representing the average per 
head, becanse many did not use it. 

* Mr. LoBLEY said, it was one of the strangest things he ever 
heard of to have the old midden system so extensively used where 
there were in the same town a good sewage &rm and works. Kid- 
derminster was certainly not keeping pace with the times. He 
should think that was the only instance where there was a sewage 
fiEirm and yet an extensive use of the midden system. 

Mr, FowLEB said, he should have preferred a 'discussion with 
reference to the water supply. He did not think that Kidder- 
minster was so far behind in sanitary reform as they had dis- 
covered that day. It waa a town where one-half the people were 
dependent upon wells, which in many instances were close to 
middens, for their supply of water, and yet where there was a good 
supply of water from the mains. In Cardiff, some years ago, the 
scarlet fever broke out, and a Government Inspector visited the 
place, and found that the whole town was on the cesspool system, 
to which the disease was attributed. Kidderminster would have 
something break out, and then the Government Inspector visiting 
the place would condemn the whole of the middens. 

In reply to Mr. Lloyd, Mr. Comber said, that no drains were 
allowed to be connected with the sewers unless either himself or 
some one deputed by him was present; and all drains were 
examined before covered up. 

The President said they must now draw their meeting to a 
close ; but they could not separate without tendering their thanks to 
the Mayor, Mr. Dixon, and other members of the Kidderminster Cor- 
poration, for the hospitable way in which they had been received 
that day. He was happy to state that in every town they had 
visited as yet, they had received a cordial welcome ; but on that 
occasion they had received more than usual attention, and he 
thought they would be omitting a duty imposed upon them if they 
failed to recognise such kindness. He proposed that the thanks of 
the Association be given to the Mayor, Mr. Dixon, and other 
members of the Corporation, for the kindness shown towards the 
members of that Association. 

The Hon. Secretary seconded the motion, and fully endorsed 
what the President had said. " 
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The motion having been unanimously carried, Mr. Dixon said 
he was sorry that the Mayor was not present to reply to the 
handsome way in which that Association had acknowledged the 
attention the members of the Corporation had shown towards 
them. He was expressing the views of the whole of the Cor- 
poration when he said that they were pleased the Association 
should have selected Kidderminster for their visit, not only from a 
desire to show their appreciation of the Association, but also that 
they might heax the views that had been expressed by gentlemen 
present. He was sure those words would not be lost upon the 
members of the Corporation. For himself, he felt pleasure in 
saying that he had learnt a good deal from the discussion to-day. 
Those meetings were of mutual benefit both to the members of the 
Association and also to those in authority where the members 
visited, for they obtained the advice of gentlemen of large ex- 
perience in carrying on their work of sanitary reform. In a great 
many boroughs he knew, sanitary reform was at present in its 
infancy. He would only speak of their own borough. They had 
met with a great amount of prejudice and opposition in doing what 
they had done. They were conscious that their works were not per- 
fect, but they hoped to make them so by-and-by. It was the desire 
and wish of the corporate body of that borough to put the town 
in a thorough sanitary state, both as regards its water and drainage 
works. He begged to say how cordially the Corporation of that 
town greeted them on this occasion. 

The members and friends then adjourned to the Lion Hotel, 
where they partook of dinner, the. Mayor of Kidderminster having 
consented to preside on the occasion. 
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DISTRICT MEETING AT PORTSMOUTR 

At a District Meeting of the Association at Portsmouth^ March 1, 
18779 the following paper was read : — 

THE DRAINAGE OF THE BOROUGH OF 

PORTSMOUTH. 

By lewis ANGELL, M. Inst. C.E., 

Past Pbesedent op the Association of Municipal and 

Sanitaby Engineers. 

The ancient borough of Portsmouth possesses much national and 
historic interest as one of the principal naval and military stations 
of the empire. 

The borough comprises four districts, viz., the old towns of 
Portsmouth and Portsea, each until recently enclosed by fortifica- 
tions and offensive moats, and the two populous suburbs of Land- 
port and Southsea. Previously to 1863 the borough was, for 
sanitary purposes, under the government of three distinct paving, 
lighting, and cleansing authorities, viz., the Portsmouth Commis- 
sioners, the Portsea Commissioners, and the Landport and Southsea 
Commissioners. For many years there had been an energetic and 
somewhat angry discussion as to the adoption of the then permis- 
sive PubUc Health Acts, and many were the battles fought both in 
and out of the Town Council over the matter. 

In 1848 certain of the ratepayers petitioned the General Board 
of Health, an inquiry was held, and in 1850 Mr. Eawlinson, 
the superintending inspector, reported that the borough was un- 
healthy, the streets undrained and ill paved, the houses over- 
crowded, and that no adequate powers of effective local government 
existed. Mr. Eawlinson recommended the adoption of the Public 
Health Act, and a general system of drainage. An interval of 
thirteen years, however, elapsed without any improvement, and it 
was not until 1863 that the Public Health Acts were adopted by 



T^S BBAIKAaB. OF OTHS B0B0T70H OF POBTSXOUTH. 143 



the Obrporation, and the three Boards of ( kmmmm uaa awept 
away. The Town Council of the borough then became the sole 
Sanitary Authority, and some fourteen years ago the author of this 
paper was instructed to design a system of drainage for the entire 
borough. 

In March, 1864, the author submitted to the Town Council, 
acting as the Sanitary Authority, a complete scheme of drainage, 
including an upper and lower level and a pumping-station. After 
much discussion the scheme was submitted to Sir John Hawkshaw, 
as consulting engineer, who endorsed the author's yiews, and re- 
ported fjBtvourably thereon. The scheme was also submitted to and 
approved by Her Majesty's Admiralty and War Departments, and 
finally, after elaboration to include the subsidiary sewers, it was 
submitted to the Secaretary of State for the Home Department, 
who, on the advice of the Local Government Engineers, sanc- 
tioned the necessary loans. The author's scheme, having thus 
passed through four crucial inquiries without alteration, was adopted 
in its entirety by the Corporation, an Act was obtained, and in the 
spring of 1865, previously to the official ceremony by the Mayor, 
Mr. B. W. Ford, the author had the pleasure of turning the first 
sod of what was then one of the most extensive systems of drainage 
works out of London ; and he has since had the satisfaction of seeing 
its successful completion, after many difficulties, under the very able 
supervision of Mr. Gxeatorex, the present Borough Engineer, to 
whom is also due the credit of designing some of the details, and 
extending the works, including a system of surfEice drainage for 
the low level district. 

In an Association of Engineers, whose chief practice is in drainage, 
it is not necessary to describe details the nature of which must be 
fEmuliax to all. The author, therefore, confines himself to a general 
description of the system involving principles of design, enlarging 
only on special features. 

The borough of Portsmouth is situated on Portsea Island, about 
13 miles in circumference, and contains about 9 square miles. 
Portsea Island is separated from the mainland on the north by 
the Portsbridge Canal, forming the moat of Hilsea lines uniting 
Portsmouth and Langston Harbours. The island is bounded by 
the Solent and Spithead on the south, on the east by Langston 
Harbour, and on the west by Portsmouth Harbour ; each of which 
discharges its pent-up waters by the ebb-tide with a swift current. 
' The borough is situated on tibe tertiary formation. An alluvial 
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deposit of gravel and sand, interspersed with a clay locally known 
as '' Stamshaw " clay, overlies the London clay. The gravel bed 
is from 12«to 20 feet thick, increasing towards the coast. During 
the progress of the drainage excavations the author observed several 
glacial boulders. The climate is mild and the atmosphere moist, 
south-westerly winds prevailing during two-thirds of the year. 
The mortahty at present, and for several years past, has been 
remarkably low. Portsmouth generally stands at the head of 
the Begistrar-Oeneral's list as showing the lowest death-rate of 
the large towns. The population is now about 113,000, but 
at the time of the General Board of Health Inquiry in 1850, when 
the population was only 55,000, the mortahty was described as 
"excessive," viz. 25*37 per 1000, exclusive of cholera years. It 
is therefore obvious that the death-rate in Portsmouth has been 
greatly reduced during recent years. 

Portsmouth is most unfavourably situated for the apphcation of 
a natural system of drainage, no part of its extensive sur&ce is 
much above and a portion of it is below the height of ordinary 
spring-tides ; while such variations of altitude as exist impede rather 
than assist the engineer in the determination of the direction and 
gradients of his main lines of sewers. Scarcely anywhere is there 
to be found a favourable line of section. The highest, busiest, and 
most densely populated portion of the borough is elevated only 
about 12 feet above the tidal range, while about one-third of the 
borough is very Uttle above the level of ordinary spring-tides and 
includes a large extent of marsh. 

The most densely populated neighbourhoods were honeycombed 
with cesspools ; in fact. Dr. Engledue, a local authority, had 
described the whole island of Portsea as " one huge cesspool ;" 
while on the unpaved and unformed streets, which so largely 
abounded, the surface waters remained stagnant until evaporated 
or absorbed. 

Before the Public Health Acts were adopted but Uttle had been 
done to remedy the above condition of things, and that Uttle 
without any directed effort to a permanent result. Indeed, in few 
boroughs could have been found a greater absence of those sanitary 
measures which an improved state of knowledge has shown to be 
necessary to life and health, and consequently to the general 
interests of the community. That the actual consequences to 
health were not very much more serious must be attributed to 
a naturally fevourable soil and to the constant atmospheric circula- 
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tion maintained by the saline breezes and rapid tides which sweep 
round the island. 

When the author i&rst oflBcially inspected the borough in 1863 
he found it, as Mr. Eawlinson had reported 13 years previously, 
" low, flat and damp," the streets *' ill-drained and unpaved," 
and the necessary works "difficult to execute." Looking back 
14 years, a period comparatively early in the author's professional 
career, he well remembers the difficulties and anxieties of his 
task, which, since its completion, have been described in a local 
paper as " gigantic in extent and important in character." 

The problem presented was the application of an efficient system 
of drainage, at a reasonable cost, to a district in which Nature gave 
so Uttle assistance. The difficulties were so apparent as to have 
led to the popular supposition that the cost would be ruinous 
to the borough. The acknowledged difficulties and costliness of 
the undertaking had therefore induced much discussion and long 
delayed so necessary a work. 

Another grave consideration was the disposal of the sewage. A 
great naval station, a garrison town, and a favourite seaside resort, 
were conditions demanding the most careful consideration. 

To deal with the drainage first. The author considered it of 
great importance that the drainage of the more elevated districts 
should be so intercepted as to relieve the low-lying area from the 
upland waters and flooding during storms. The borough was 
therefore divided into two distinct drainage areas, an upper and a 
lower level, defined by the variations of altitude above the sea. 
The drainage of the higher levels of Ports^ a, Landport, and Upper 
Southsea, was intercepted and conveyed direct to the outfall, inde- 
pendently of the lower system. The low level district comprised 
Lower Southsea, Portsmouth, and part of Portsea, including the 
Dockyard and public establishments. 

Having thus arranged the drainage areas, a more difficult ques- 
tion was the point of outfeU. 

No part of the sewage of the borough should be discharged into 
Portsmouth Harbour, and it was equally obvious that the sewage of 
100,000 people, now increased to 113,000, should not be discharged 
into the clear waters of Southsea beach. However carefully and 
inoffensively the operation might be conducted, still sentiment, and 
the mere fact of its existence, would be most detrimental to the 
prosperity of the place. 

Notwithstanding the great extent of coast bounding the borough, 
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the author was thus limited m the choice of outfisJl ; the nearest 
point suggested was east of Lump's Fort ; but buildings already 
extended to within less than a quarter of a mile of its western 
glacis, and an examination of the coast showed that the line of 
shore from Southsea Castle to Fort Cumberland formed, with the 
West Wioner sands projecting half a mile into the sea, an extensive 
bay of shallow and comparatively still water, out of the influence 
of the tidal current. The Admiralty chart shows a depth of only 
one fjEtthom, at a distance of half a mile from the shore between 
Southsea Castle and Fort Cumberland ; and the specific gravity of 
sewage being less than that of sea-water, it is more than probable 
that ii* the outfall had been placed at any point on this line of 
coast, the sewage would have floated on slack water and proved a 
most serious nuisance. Such being the case, the author directed his 
attention to the entrance of Langston Harbour, about four miles east 
of the entrance of Portsmouth Harbour, which offers the following 
advantages for an outMl : — 

1. It is aa far as possible from existmg or any probable 
extension of the population. 

2. It has a deep channel and rapid current which, during 
ebb-tide, conveys the sewage well out to sea. 

3. It requires the main outfall sewers to intersect the isknd, 
thus providing for any future extension. 

4. It is most &vourably situated for the utilisation of the 
sewage. 

The cost of the terminal outfall works would have been about 
the same at any point '^ but the advantages gained in carrying 
the outfall to the eastern boundary of the island far outweighed 
the additional expenditure involved. The entrance of Langston 
Harbour was therefore adopted by the author for the outfall of the 
entire borough drainage. 

Having thus determined on a division of the borough into upper 
and lower drainage areas, and a distant point of outfall, the diffi- 
culty of arranging the gradients of very long lines over a very flat 
surfEtce had to be encountered. The levels of a network of some 
70 miles of sewers had to be worked out for intersection and con- 
vergence to a distant outfall. 

The next question was, whether the scheme should be entirely 
one of gravitation by storing the sewage till low water, or should 
pumping be adopted ? The author determined to keep the low 
level outfall sufficiently high to admit of its discharge by gravi- 
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^tion at low water, and thus, by storage, be itidependent of 
pumping. The npper system could discharge continuously by 
gravitation, but it was not desirable that the sewage should be 
discharged into the ebb-tide so as to ascend the land-locked harbour 
of Langston, therefore the sewers were constructed with large 
storage capacity to act as reservoirs, so that the entire sewage 
might be impounded during the flood-tide. Hence at a convenient 
spot, about three-quarters of a mile from the out&ll, the upper 
and lower level sewers unite at a pumping-station arranged for 
lifting the low level sewage ready for the ebb-tide, which would 
carry it hr out to sea beyond the possibility of return. The scheme 
is therefore entirely gravitating, but supplemented by lifting power. 
With regard to the general question of gradients there is much 
discussion. In the author's opinion and experience pumping 
should always, if possible, be avoided ; it is better to have a flat 
gradient with a &ee outfiEdl than a steeper gradient dependiug 
on pumps. Pumping is a constant expense ; machinery Mis at a 
critical moment or is unequal to the strain of an exceptional 
volume of drainage, whereas in a tideway a flatter gradient will 
always give reUef twice daily for several hours together. Taking 
the balance of disadvantages, which is the province of the engineer 
to estimate, flat gradients, especially witii a reserve of flushing 
power as at Portsmouth, is to be preferred to a dead end with out- 
&11 sumps dependent on pumps. Acting on this view,.supported 
by Sir John Hawkshaw, tiie author constructed the lower end of 
the system with very flat gradients. The common outMl from the 
pumps to the shore, in front of Fort Cumberland, is an oval brick 
sewer, 5 feet by 3 feet 9 inches internal diameter, continued through 
the beach to low water by iron pipes secured by piles. The length 
from the pumps io low water is about 4630 feet, with a fall of 
6 inches per mile. At the pumpii^-station the system divides 
into an upper and lower level sewer, each 4 feet in diameter, and 
as they traverse the same line they were constructed in the same 
trench for a length of about 2400 feet, the invert pf the upper 
being built on the crown of the lower, and the whole surrounded 
with concrete. This length has a fall of less than 1 foot per mile. 
At the junction of Highland Bead and Eastney Lane, about 
800 yards from the pumping-station, the lower sewer diverges 
into Lumps Lane, with an increased gradient of 2 feet per mile, 
until it reaches Southsea Common, where the size is reduced from 
a 4 feet barrel to a 4 feet by 2 feet 8 inches oviform section, and 
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the gradient increased to 3 feet per mile, continuing through Ports- 
month and into Portsea, where, for short lengths, gradients of 
6, 8, and 26 feet per mile are obtained. 

The upper levd sewer, from the point where the lower diverges 
in Eastney Lane, is continued 4 feet in diameter, with a fall of 
1 foot per mile for abont 600 yards, as far as the cemetery, where 
the gradient is increased to 4 feet per nule, and subsequently to 
7^ feet per mile, with a 4 feet by 2 feet 8 inches oviform sewer, 
the remainder of the upper system, through Landport and Fratton 
to Kingston Gross, having Mr falls. 

The arterial system above described exceeds 11 miles in length, 
and cost 84,000Z. Fifty-six miles of lateral drainage have been 
engrafted upon it under the direction of Mr. Greatorex, the 
Borough Engineer, at a cost exceeding 61,000Z. The engines and 
buildings cost some 7650Z., and the surface drainage 7000Z., the 
total cost of the works being about 160,0007. 

The system of ventilation adopted for the main sewers is by 
manhole shafts at frequent intervals along the line of sewer. Each 
manhole has a small side chamber, having a grating level with the 
road surface, and open to the external air ; also a vertical opening 
into the manhole shaft, in which a charcoal-basket may be fixed. 
In the author's opinion, the intervention of charcoal or any other 
dense medium between the sewer and the outer air is, as much as 
possible, to be avoided. Charcoal, when dry, may and does absorb 
the impurities of foul air passing through the screen, but the 
practical effect is to cork up the sewer. The more freely air circu- 
lates into, through, and from the sewers, the less danger of the 
accumulation of the foul gases, which force their way into dwellings. 
In Leeds every street ventilator and gully, some 13,000 in number, 
has been untrapped, and, it is said by the authorities, very much 
to the advantage of the town. The author is informed that the 
medical officer of Portsmouth has directed the removal of the 
charcoal baskets. The house drains should also be well ventilated. 

Provision is made for flushing the sewers in sections by oak 
sluices fixed in the ventilating shafts. The sluices fall into grooves, 
cut in Bramley Fall stone, built in the walls of the sewer, forming 
a dam by which a head of water is obtained for scouring the sewer 
on raising of the sluice. Should a greater flushing-power be 
required, it can be easily obtained by constructing tanks at any 
points near the sea, from which they inay be filled at high water, 
and discharged through the sewers at low water. The author con- 
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k templated using the Camber Corporation Dock for this purpose ; a 

i connection between it and the low level main in Portsmouth would 

afford frequent opportunities for a great power of flushing. 
s Great difficulties were encountered during the execution of the 

i works. At the very commencement the navvies were driven away 

i by a firing party from Fort Cumberland, because some technical 

r point in the red tape arrangements between Her Majesty's various 

{ official^ departments had not been arranged among themselves, con- 

l sequently the works had to be commenced at a point of great dis- 

advantage to the contractor. Great difficulties were also encoun- 
; . tered with the loose shingle of the beach and glacis of Fort Cum- 

( berland. Bunning sand and water was also a source of great 

I trouble. Steam pumps had to be kept constantly going over the 

[ greater part of the works. 

I The sewers were constructed with local bricks built in Portland 

cement below the springing, and the upper half in lias mortar. 
, The cement was tested to the standard of the Metropolitan Board 

I of Works. 

Two or three questions are suggested in the foregoing descrip- 
tion. Ventilation and gradients have already been briefly discussed. 
With regard to a separate system of surface drainage for the low 
, level district, having intercepted the higher level it was the author's 

intention to divert the lower level sur&ce drainage as much as 
possible by overflows into the moats and into old channels of 
drainage. The necessary works of the original scheme were so 
expensive as to preclude at that time any consideration of accessory 
works. The author has applied the separate system to towns, such 
as Maidstone and West Ham, where the sewage has to be purified 
at the outfall ; in such cases the reduction of the volume of sewage 
is a very important consideration. Such reasons did not, however, 
apply to Portsmouth, where it is simply a question of capacity of 
sewers and cost of pumping, but as the moats are no longer avail- 
able for receiving the surface drainage, Mr. Greatorex, in the author's 
opinion, acted wisely in inducing the Corporation to construct such 
works, and thus reduce the volume to be pumped. 

Upon the question of the utilisation of the sewage : with such 
an outfall as at Portsmouth, the author, although fully alive to the 
question, saw no necessity, inasmuch as with proper working no 
nuisance should arise. With regard to waste, doubtless sewage 
per se is a valuable manure, but, unUke other manures, it is not 
under control; it does not adapt its supply to the demand; there- 
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fore, exoeptmg under the most f&yourable and exceptional circnm- 
stances, sewage must be financially a drug. Where purification 
is a necessity, land supplies the best means of both purification and 
utilisation, but the contingent difficulties and expenses of pumping, 
distribution, and under^drainage, are such that no undertaking has 
yet shown a financial success ; therefore, apart firom sanitary con- 
siderations, it is cheaper to waste than to utilise. Under these 
circumstances, it is probable that Portsmouth will continue to cast 
its sewage into the sea. 
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• PORTSMOUTH DRAINAGE. 

g By J. E. GEEATOEEX, Borough Enoinebb. 

FoLLOwma the description by Mr. Angell of the general scheme 
of the drainage of the borough, it is proposed to take up the 
description of the subsidiary sewers, of which there are 56 miles. 
The brick sewers are constructed with Jennings' stoneware invert 
blocks, the cavities in which were filled with fine concrete, which 
gave a much firmer and better butt-joint, and retained* thoroughly 
the cement with which they were jointed ; the remaining portion 
was built with proper radiated bricks, set in Portland cement up to 
the springing, and the arch with similar bricks, jointed with Greaves' 
ground lias Ume from Harbury, Warwickshire. They are oviform 
in section, and their sizes are 3 feet x 2 feet, 2 feet 6 inches x 
1 foot 8 inches, 2 feet x 1 foot 4 inches, and 1 foot 9 inches x 
1 foot 2 inches respectively, a small length (in consequence of 
difficulties arising with large gas and water mains) was constructed 
circular on section with similar material. 

The remaining portion, comprising about one-half the total 
length, was laid with Jennings' stoneware pipes, 15-inch and 
12-inch diameter, nothing less than the latter size being used 
for a sewer. The 15-inch pipes were IJ inch thick, the 12-inch 
1| in., and in both instances the sockets were 2^ inches deep ; 
they were in all cases bedded on, and surrounded by, fine lias Ume 
concrete, not less than 4 inches in thickness, and on bog land, of 
which there is a considerable quantity special construction was 
resorted to by making the trench 12 inches deeper than required 
for the sewer, laying concrete therein, then three longitudinal 
timbers, 4 inches x 4 inches, creosoted, on cross bearers, every 
4 feet fixed diagonally, after which the interstices were filled in, 
and the bed made up to the proper level with concrete ; and this 
mode of construction, under most difficult circumstances, haa 
answered exceedingly well. 

Proper eyes, with disc in the socket for house- drainage, were 
inserted along the lines of route, and the position of each marked 
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where practicable, with broad arrow, at a light angle on the wall 
of houses opposite the insertion; by this means they are easily found 
when required, for the purpose of carrying out the house drainage. 
All the sewers and eyes were also accurately plotted on the 
Ordnance map, on a scale of ^^ or 10 * 56 feet per mile, which 
shows their positions very accurately and distinctly. 

As necessitated by the extreme flatness of the surface of the 
district, there being a difference of level of only 20 feet in 4 miles, 
the subsidiary sewers have poor gradients. The inclinations 
ranging from 1 in 650 to 1 in 100, the ruling gradient being 
about 1 in 320, they require constant attention by flushing, which 
is sufficient for the purpose of keeping them clean, and in good 
working order. For this purpose flushing and mspection shafts 
are constructed at every extreme or dead end, and also at intervals 
of about every 100 yards. The average cost of flushing and 
cleansing the sewers, including the mains, is 153Z. per annum. 

All the sewers are ventilated as follows, viz., a brick chamber is 
constructed by the side of the flushing and inspection shafts, an 
opening 18 inches square being formed between the two. In this 
opening a galvanized iron basket or tray filled with charcoal was 
fixed. The charcoal has been changed about three times a year, 
on an average, in dry situations, and with small flow of sewage it 
would last longer, but in situations where breweries or steam 
engines discharged into the sewers, it requires to bcrenewed more 
frequently. At the recommendation of the medical officer of 
health the charcoal is now being abandoned. 

As previously described the low level sewer is carried on to the 
pumping station at Eastney, a point about 3 miles from the centre 
of the district, by which the high level sewer passes also. The 
former is here conducted through a chamber, fitted with inter- 
cepting grates to a sump, and is lifted from 12 to 18 feet, varying 
with the rise of tide, by a pair of 25 horse-power rotative con- 
densing beam engines, and discharged into the high level sewer, 
which is here enlarged to receive it. The pumps are on the bucket 
and plunger principle and are capable of lifting 1100 cubic feet of 
sewage per minute. The average annual working expenses for 
wages of engineman, stoker, men at intercepting grates, coals, oil, 
tallow, &c., are about 680Z. They, however, vary directly in the 
ratio of the dryness or wetness of the seasons. 

It has been the great object, in carrying out the sewerage, to 
keep as far as possible all rain-water out of the sewers, more par- 
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ticidarly from the low level, on account of its requiring pumping. 
And for that purpose a special system of drainage has been con- 
structed to convey the rain-water from the western portion of the 
district into the harbour. The cost of the main and subsidiary 
sewers, pumping engines, buildings, and land, was 153,000Z., and of 
the storm drainage, 7000Z. * 
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DISTRICT MEETING AT SHEFFIELD. 

A Meeting of the Members of the Yorkshire District of the 
Association of Municipal Sorvejors was held at Sheffield, on 
Saturday, the 29th September, 1877. The Members assembled at 
the Victoria Station Hotel, where they were met by Mr. Coghlan, 
the Borough Surveyor of Sheffield. They subsequently, under his 
direction, visited the Cyclops Works, the well-known establishment 
of Messrs. Charles Cammell and Co., Limited, and were shown 
through the several departments. Mr. Coghlan next took the 
Members to inspect the line of tramways now being constructed 
&om Sheffield to Nether Edge. 

On their return to the town, a meeting vms held in the Mayor's 
parlour. It was presided over by Mr. Ashmead, M. Inst. G.E., 
Bristol, the President of the Association ; and there were present, — 
Mr. Cross, Dewsbury, Honorary Secretary, Yorkshire District ; Mr. 
Deacon, M. Inst C.E., Liverpool; Mr. Morant, A. Inst. C.E., 
Leeds; Mr. Pagan, A. Inst. C.E., Wakefield; Mr. Smethurst, 
Sowerby Bridge; Mr. Hildred, Batley; Mr. Harry, Harrogate; 
Mr. Allisson, Bradford; Mr. Coghlan, Sheffield ; Mr. Cole, Hereford; 
Mr. Biddle, Bootle ; Mr. Escott, Halifeix ; Mr. Jennings, Bother- 
ham ; Mr. Scriven, Pontefract ; and Mr. Stovin, Sheffield. 

Mr. Cboss, Honorary Secretary, read the Minutes of the last 
meeting, which were then unanimously confirmed. 

On the motion of Mr. Smethxtbst (Sowerby Bridge), seconded by 
Mr. MoBANT (Leeds), it was resolved that the next Meeting should 
take place at Bradford, and that it should be held as early in 
Janwy as possible. 

Mr. Cross mentioned the names of several Members who had 
sent letters regretting their inability to attend, and expressing a 
hope that the Meeting would be a successful one. He also said he 
had received a few letters from Members at a distance, who were 
unable to attend the Meetings, and who considered it was little use 
to them to belong to the Association, inasmuch as they were not 
furnished with a copy of the Proceedings. Living so far away 
from the centre, they considered the least the Association could do 
was to send them an account of the Meetings which they could 
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not attend. On this subject the President had some remarks to 
make. 

The Pbbsident said he mnch regretted that the volume of the 
Proceedings had not yet been sent out, but the matter was beyond 
their control. The work was undertaken by Mr. Angell, who had 
edited the first two yolumes of the Proceedings, and in whose 
possession the papers for the third volume now were. Mr. Angell 
had written a letter, stating that he had been so much engaged 
that he could not complete the volume sooner, and that he hoped 
to have it ready in a short time. He (the President) hoped it 
would be in the hands of the Members in the course of three or 
four weeks. The succeeding volume was in an equal state of 
forwardness, so that they might expect to have both volumes 
shortly. As regards the future, there was reason to hope they 
would have the Proceedings much more regularly. It had been 
arranged that each District Secretary shall have Minutes of the 
District Meetings printed and circulated to the Members within 
twenty-eight days of each Jtfeeting. The Minutes would of course 
be forwarded to the Q-eneral Secretary and embodied in the 
Proceedings. 

In answer to a Member, 

The Pbestdeno? said he had requested Mr. Angell to employ a 
sub-editor to assist him in getting out the volumes, and he believed 
Mr. Angell had done so. 

A brief discussion ensued, in the course of which the opinion was 
generally expressed that it was most desirable the Proceedings 
should be sent to the Members without unnecessary delay ; and in 
the end the Secretary of the District (Mr. Cross) received instruc- 
tions " to write to the General Secretary asking him to urge on the 
Council the desirability of employing a paid editor for future 
Proceedings, so that the Members can have a copy as soon as 
possible." 
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ON THE SINKING OF CYLINDERS FOR 
BRIDGE PIERS AT SOWERBY BRIDGE. 

By Mb. J. H. SMETHUEST, Sowbrby Bridge. 

In submitting the following paper, I do so in the hope that it 
will be not only of some interest, but also of some use to the 
Members of the Association. I believe that it is only by com- 
municating to one another the particulars of works executed that 
the greatest object of the Association can be fulfilled. 

I do not propose to advance any new theory, but simply to 
explain briefly one or two methods of sinking cylinders for bridge 
construction, including the method adopted by me at Sowerby 
Bridge. 

I shall confine myself to the pneumatic method of sinking 
cylinders. 

The original manner was by the use of atmospheric pressure on 
the outside of a hollow cylinder, in which a vacuum was created by 
the air-pump ; as the air was withdrawn from within the cylinder, 
the atmospheric air forced up the soil upon which the cylinder 
rested with the water into the inside of the cylinder, so that it 
sank by its own weight until it reached a firm stratum, or became 
so deeply inserted in the river bed as to ofier, by the friction of its 
sides against the soil, sufficient resistance to the vertical load of the 
superstructure. 

This method has been tried at several places, but not in all cases 
with success ; where any obstruction occurs that cannot be removed 
by dredging this method is certainly not desirable ; besides which 
it is not only more expensive, but less advantageous than the more 
simple method of sinking the cylinders by weighting them. 

The improvement upon this method, and the one which I 
adopted at Sowerby Bridge, is as follows, namely, instead of 
exhausting the air from the cylinders to compress the air within 
them, which, being closed at the top and open at the bottom, causes 
all fluid matter to be driven from the interior ; this not only allows 
men to work inside and to excavate the soil, but has an invigorating 
efiect upon them. 
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I found that the dense air infuses them with more energy, and 
that they can do more work than they could under similar circum- 
stances above ground at the ordinary atmospheric pressure. 

In 1874 I was instructed by the Sowerby Bridge Local Board 
to prepare plans, &c., for the widening of the county bridge, 
crossing the river Calder, at Sowerby' Bridge. This bridge is the 
only means of access from the south portion to the northern 
portion of the town, and was only 18 feet in width, consequently 
the traffic over it was often greatly impeded. 

Three designs were submitted by me to the Board for their 
approval, the result being that the design now before you was 
adopted. 

Borings were made on the site of the piers, and a considerable 
difference in the solid stratum was found ; in one boring rock was 
found at a depth of 17 feet below the bed of the river, and in the 
other boring it was reported to be only 9 feet deep ; but this last 
was subsequently proved to be incorrect, as on executing the works 
it was found that a large boulder had intervened which had been 
taken for the solid rock. 

The first method that was tried for sinking these cylinders 
was, after they were lowered on to the river bed, by using a hand 
pump to extract the water within them, so that a man could get 
inside and excavate the soil ; this was found thoroughly imprac- 
ticable. After this a centrifugal pump, worked by a portable steam 
engine, was tried to keep down the water, but this also failed, as the 
bed of the river was so porous. 

Finding these methods to fail, I decided on adopting the pneu- 
matic method. 

The cylinders are of cast-iron, 3 feet 6 inches diameter, and 
1^ inch thick, cast in lengths of 5 feet, and fastened by the means 
of flanges on the inside. 

In commencing the operation, four cylinders were fastened 
together and plaxjed in position in the river. 

The air was compressed with a small horizontal engine, which 
was worked with a portable engine, and was connected to the 
cyhnder with an ordinary leather hose pipe. The top cylinder 
was used as an air lock, by which means the workmen were en- 
abled to descend and excavate the soil, and into this cylinder all 
the excavated material was drawn up previous to being passed 
outside. 

The air lock was formed by placing two cast-iron covers, with 



158 ON THE SINKING OF CYLINDERS FOR BRIDGE PIERS. 

circular inaa-holes, 18 inches diameter, as shown on the accom- 
panying detail drawings, and the man-hole openings were provided 
with cast-iron doors, opening downwards, the faces of which were 
planed and corered with india-rubher rings. 

The air lock was worked by the taps A and B. 

Supposing the air to be compressed in the bottom chamber, 
the workmen, on entering the top chamber, closed the top manhole 
and the tap A, then opened the tap B, when as soon as the air was 
compressed in the air lock, the bottom man-hole door opened. 

Each cylinder was smik to a depth of 17 feet below the 
ordinary leyel of the river, in fonr days, and was subsequently 
bedded firmly on the rock. 

An attempt was made, before detaching the air compressor, 
to fiU the cylinders with concrete, but without success, as the 
pressure of air carried away the lias lime and left only the clean 
ballast. 

By stopping the air compressor, and then allowing the water 
to rise in the cylinder, they were filled with concrete to the height 
of 3 feet, by using a box with a loose bottom, into which the con- 
crete was placed after bcfing mixed ; and when lowered to the 
bottom the concrete was emptied by opening the bottom of the box 
with a string attached to a catch. 

After allowing the concrete to set for six days, the water was 
pumped out of the cylinder, and it was found to be perfectly 
water-tight; the cylinders were filled with concrete in 12-inch 
layers. 

It is now over two years since the cylinders were sunk, and no 
perceptible settlement has taken place. 

The total cost of each pier, complete, was 907., the cost of the 
ironwork alone being 57Z. 

It was originally intended to put down stone piers, and tenders 
were received from several contractors, the lowest being 250/. 

The Board, by adopting the cylinders, saved the sum of 1601. in 
each pier, besides in no considerable way obstructing the waterway 
of the river. 
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DISCUSSION. 

The Pbesident, in invitiiig discussion on the paper, said it was 
a yery interesting one, and just the kind it was desirable to have at 
such meetings as the present. If Members of the Association would 
make notes of the works executed by them, and then furnish the 
particulars to the Association, mutual advantage could not fedl to 
result. 

Mr. Cross (Dewsbury) said he should like to ask one or two 
questions. Mr. Smethurst had not told them — what was a yery 
important point — how the air was compressed. He simply said he 
used a horizontal engine worked by a portable engina It would 
be interesting to know how the horizontal engine was made to act 
as an air compressor. Another thing upon which he (Mr. Cross) 
should like to obtain information was as to the bridge belonging 
to the county, because it was very strange that a local body should 
widen a county bridge. Mr. Smethurst also said he first tried 
a hand pump, and then resorted to a centrifugal pump, as the 
former was not equal to the work. He should like to know 
whether it was Mr. Smethurst's idea or whether it was the idea of 
someone else, that a hand pump was going to keep the water down 
in such a porous soU as that at Sowerby Bridge. 

Mr. MoRANT (Leeds) said the members were no doubt aware 
that the same plan of sinking cylinders had been adopted at other 
places — at Eochester, for instance, where a bridge had been built 
oyer the Medway. That was something like fifteen or eighteen 
years ago ; and he belieyed the same plan was adopted in France 
long before. 

The PsESiDBNT asked whether the cylinders were sunk in sec- 
tions? 

Mr. Smethurst : Not in any case. We bolted all the cylinders 
together before we commenced. 

Mr. MoRANT remarked that a bridge had been made oyer the 
Thames, in which case just the reyerse system was adopted — the 
air haying been exhausted and the cylinder falling by its own 
weight. In the case of the Eochester bridge, the cylinders were 
weighted as well, so as to press them down. Did Mr. Smethurst 
haye any weight ? 
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Mr. Smbthurst : None. 

Mr. MoBANT : They had in that case, I know. There they had 
many tons, so as to press the cylinders down as soon as they had 
loosened the soil. 

Mr. Smethurst : In our case, as soon as we let out the com- 
pressed air, the cylinders would drop ahout 18 inches all at once. 

Mr. Morant: And they held it by the side pressure. At 
Eochester — supposing this to be the cylinder — they worked evenly 
round it, and as they gained an inch, that inch went down in the 
cylinder. When they had sunk the cylinders and the men were at 
work, they took up the top cage with this intermediate door and 
took them on to the next door. 

Mr. Smethubst said that course could not haye been resorted to 
at Sowerby Bridge, inasmuch as there were a good many old piles 
in the river. 

Mr. MoRANT added that when the water was forced out the men 
worked dry, and as they gained on the ground from the cyhnder, 
then the cylinder fell. That was the principle of it. 

The President (to Mr. Smethurst) : You don't say when you 
came to the rock whether you made a level bed ? 

Mr. Smethurst : It was dressed oflF. 

Mr. Allisson (Bradford): At the side? He also wanted to 
know whether the cyhnders were closed on the top. The com- 
pressed air was put into the cylinders, and the force of it would 
push out the debris inside, so that he understood there were no 
men employed inside at all. 

The President : That could not be. 

Mr. Allisson : I understood Mr. Smethurst to say so. 

The President said he understood the same thing at the first, 
but as the paper went on^ he saw that that impression was in- 
correct. 

Mr. MoBANT said it was only a question of a cofferdam. The 
water was forced out, or probably was forced out by a pipe turned 
np over the water. 

Mr. Smethurst : Oh, no ; all we had is shown on the plan. 

Mr. MoRANT : Then how did you get rid of the water ? Where 
does the water go ? 

Mr. Smethurst : It is forced out at the bottom of the cylinder. 

The President: And the compressed air prevents the water 
from rising ? 

Mr. Smethurst : It forces it entirely out. 
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Mr. Moraut: Then it is so loosely laid. But in a case I have 
known, a pipe led from the bottom over the water, so that when 
the air has been pressed in, the water has been driven out by means 
of this pipe and so out of the level That would be necessary if 
you got the cylinder securely fastened in the soil, as there would 
then be no exit for the water* 

Mr. Smbthurst : There would be no necessity for the pneumatic 
principle at all if the cylinder was altogether out at the bottom. 

Mr. MoRANT : No, not if it was. It is a very good system, no 
doubt. In many cases nothing else will answer. What power was 
the engine you had? 

Mr. Smethxtrst : I do not know, I am sure. 

Mr. Deacon (Liverpool) : You had not any arrangements for 
guiding the piers? 

Mr. Smbthurst : No, we did not find it necessary at all. 

Mr. MoRANT : They went down straight ? 

Mr. Smethurst replied that that was so, and that after preparing 
for the cylinders being placed into the ground, his experience was 
that they went into the positions intended for tibem within half-an- 
inch. 

Mr. Deacon said as they were so light the mere friction against 
the sides would keep them up. That, however, was not usually the 
case, and especially when the cylinders were larger. Where the 
same principle was resorted to, the usual tendency was to go down 
much more on one side than the other, and to sink while the 
process is going on. 

Mr. Morant: I don't quite understand one thing you said. 
You remarked that you could not get the concrete to set. How 
was that ? You said, if I did not misunderstand you, that at first 
you made an attempt to fill the cylinders with concrete, but that 
you could not do so in consequence of the compressed air forcing 
the lime away from the stone, or something of the kind. I don't 
understand how that should be. Am I right in so understanding ? 

Mr. Smethurst : Yes. 

Mr. BroDLB (Bootle) wanted to know at what pressure Mr. 
Smethurst worked, and what pressure the men were able to stand 
whilst working inside the cylinders. He also wanted to know 
whether he erected them in one length or in sections ; whether the 
men were working in the dry ; whether he got down to a rock 
foundation, and if so, what depth he excavated. They were aware 
that the rivers in such a district as that at Sowerby Bridge had a 

M 



162 DiscnssiOK. 

yery rapid cnrrent, that at times there were yery heavy floods, and 
that sometimes the riyers rose from 10 to 15 feet. He shonld like 
to know in what way Mr. Smethnrst went into that question. If 
he understood him aright, he got down to a rock foundation, and 
then placed the blocks with the concrete and allowed them to stay 
and the water to rise inside the cylinders. Then he understood 
him to say he pumped the water out of the cylinders, and buried 
the concrete in 12-inch layers. There was no provision for any 
flange at the bottom of the pillar, and he supposed the whole of the 
superstructure rested upon the cylinders. It was simply several 
cylinders dropped into the ground, the superstructure rested upon 
them. He saw that a portable engine was used. He supposed 
Mr. Smethnrst had some contrivance for working the compressed 
air into the cylinder. 

Mr. Allissok said the drawing showed as if the sides stood, as if 
it were an excavation in hard rock, and that the excavation stood 
without falling. But surely it was hard up against the cylinder all 
the way down, was it not ? 

Mr. Smethubst : We never did ascertain that. 

Mr. Allisson : What sort of stuflF did you take away ? 
• Mr. Smbthubst replied that there was a boulderous deposit in 
the river — something like 11 feet of it. 

Mr. Bdddlb : How did the men work underneath ? Had they 
any light ? If so, in what way — oil lamps or candles ? I should 
think myself that gas might be made use of with advantage. It 
seems to me that for men to be locked up in the cylinder, in total 
darkness and under pressure, is a miserable state of things. 

Mr. Allissoh said it would be useful if Mr. Smethnrst would 
state what distance he carried the concrete from the top — what was 
the depth of the concrete put in. If solid — ^and he supposed it 
would be solid — ^what was it — lias lime, cement, or something 
else? 

Mr. BroDLB : And will you say what depth of water there was 
while you were doing this work — the average depth, I mean ? 

Mr. Smethttbst, replying to the discussion, said : At the outset 
our arrangements were of a primitive character altogether. I pre- 
pared the plans for the widening of the bridge, and designed it as you 
see there ; but owing to the great amount of work I had in hand at 
the time, the Board thought I could not attend to the matter, and 
so they put the work into the hands of a local contractor. He got 
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these cylinders done by daywork, and, first of all, he used the hand 
pump, to which I referred in my paper. That did not answer, 
and then he tried a centrifagal pump. I told him before, indeed 
even from the yery first commencement, that the thing would not 
do, and that he would neyer get them down in that manner. 
They went on at that rate for about three weeks, when the con- 
tractor reported that he had got one of the cylinders down 6 inches. 
Subsequently he allowed me to put the air compressor at work. 
That is how the hand and the centrifugal pumps came to be used. 
Then as to the bridge belonging to the county. At the time it 
was widened, or some little time before, our Board asked the 
Local Government Board for power to borrow money to widen it. 
An inspector was sent down to our place to see about it, and he 
said that the Board could not legally borrow money to widen a 
county bridge, that we had nothing to do with it, and that it was 
the county that ought to widen it. He reported to the Local 
Gk)Yemment Board to that efiect, and consequently we could not 
borrow the money. But our Board took the cost out of the gas 
profits. They thought, I suppose, that that was the best way of 
doing it, and they were determined the bridge should be widened. 
The cost, I suppose, was about 3000Z. altogether ; and before they 
would be beaten, they took it out of the gas profits. The profits 
were to be applied ta sanitary work, and they considered this was 
sanitary work. Then with regard to the depth of water. The 
piers were sunk 11 feet below the river bed. Six feet of water was 
the ordinary summer level — ^that is taken as the mean level We 
had something like 6 feet of water and 11 feet of stratum to go 
through. So &r as regards the centrifugal pump, that was not 
my idea at all — &r from it. With regard to the rock, when we 
got down to it, we went through it about 18 inches. We found 
it dipped to the south a little, and we so worked on it as to make 
a perfectly level bed, for the cylinder to rest upon. The com- 
pressed air did not force out tiie soil at aU. It forced out the 
water, leaving the- cylinder comparatively dry, so that men could 
work at the bottom as dry as we are hera 

The Pbesident : And the men were able to work in the com- 
pressed air ? 

Mr. Smethurst : When anyone first entered the cylinder there 
was a sensation of pricking underneath the ears. But that passed 
off in about half a minute — it lasted but for a few moments. That 

M 2 
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was all. We used no stage whatever for supporting the cylinders. 
We got them down in the exact position we wanted them — ^in feet, 
where they were put into the river at first. 

A Memseb : What was the pressure ? 

Mr. Smethubst: Our pressure was regulated according to the 
depth of water. The highest pressure was 8 lbs. to the square 
inch. Then as to the concrete. The reason we could not get the 
concrete to stand was because the compressed air blew all the lias 
lime into the river. I do not know why, but it did so. The 
concrete went down to the bottom, but the air blew out all the lias 
lime -in feet, anything that was used. 

Mr. MoRANT : You put it in too wet, perhaps. 

Mr. SuETHUBST : Perhaps that was it ; but it was mixed up in 
the ordinary way. 

A Mehbeb : What did you say was the pressure ? 

Mr. Smethubst : The highest pressure we had was about 8 lbs. 
The cylinders were as you see them here. These were put 
together first. Then the flange put here and with an 8-inch 
cylinder man-hole. Then another flange on the top with another 
man-hole here also. By]opening these taps, you could get down to 
the bottom of the cyUnder. There is no flange shown on the 
drawing, in feet it was never intended for them. I thought when 
I designed the work, I might have got them down by weighting 
them ; but, however, that could not be done ; it was simply im- 
poBsible. So fiir as regards the men working in the cyhnders, 
candles, oil lamps, indeed anything you liked, burnt as freely there 
as they would in this room. There was no difficulty about that. 
I may say the first time I went down I had a score of candles burn- 
ing, they quite illuminated the place. After we got the cylinders 
down to about this level here, they were filled up to the top. The 
ironwork, the girder that spans the bridge, rests upon a stone two 
feet deep. There is no weight at all upon the iron ; that is pro- 
tected. It is simply a lateral pressure. With regard to the 
concrete, it was at the rate of four to one of lias lime in this case. 
When I took to the whole of the work, tlie contractor had a 
portable engine on the place, and consequently I had to employ it. 
Then I had some difficulty in getting an aii* compressor for &e 
work ; indeed I did not know where I could go to get one. I 
kept on inquiring for about a week, and at last I resolved to 
manage by the ordinary steam engine. I compressed the air by 
means of a small horizontal engine, rotated in the contrary direction 
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by means of a leather belt &om the portable engine. In the first 
instance, I had the slide yalve made to cut off ^ inch shorter thatt 
ordinary, and when the piston was working, raw castor oil was 
poured into the cylinder, down the inlet pipe, from time to time. 
The steam chest was immersed in water, in order to keep it cool, 
and also to cool the compressed air passing through it. 

Mr. MoEAKT : What kind of packing had you on the piston ? 

Mr. Smethitbst replied that he did not know. He used the 
engine just as it came from the makers, whose names he mentioned. 
The effect of pouring in the oil, as he had described, was to make 
the cylinder perfectly tight There was no loss of air. 

Mr. MoRANT : What was the diameter ? 

Mr. Smethtjbst : For compressing air — 9 inches. 

The Pbesident : What means had you for testing the pressure 
inside the cylinder ? 

Mr. Smethtjbst : I had a safety valye put in at that point, and 
there I had a pressure gauge put in. 

Mr. AiiUssoN said Mr. Smethurst had explained that he had the 
rocks for the foundation chipped xmtil he got them level ; but he 
had not explained what means he used to keep the cylinders peiv 
pendicular at the time that work was going on. It was evident that 
the cylinders must have been resting on a hard surface on the one 
side and upon soft material on the other. With cylinders of this 
weight, resting say upon IQ inches of hard surfece on the one side 
and on 18 inches of soft material on the other, it was evident that 
they would get out of perpendicular. Then the flanges seemed to 
project inside. If that was the case, as soon as they got above the 
first flange, that was from the bottom, the whole weight of the 
concrete would rest upon the flangea Then he saw by the drawing 
that a hand bucket was used for taking the material from the 
inside. How was it that a winch or something of that kind was 
not employed ? 

Mr. Smethurst : So far as regards the cylinders weighing on 
one side, there was nothing of that kind. I have known them 
several times*to be suspended — from the air being forced inside — 
I have known them to be suspended a clear 18 inches ; and as soon 
as ever we allowed the compressed air to escape, the cylinders 
would drop instantly. 

The President : .You must have had guide ropes, or something 
of that sort ? 

Mr. Smethurst : No, there were no guide ropes. There was a 
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slight staging round, but it was not put down with the view of 
supporting the cylinders at all. 

The President : It is a most extraordinary circumstance that 
they did not go over. 

Mr. Shethubst : As regards the concrete, it is an idea of my 
own, that there is no greater pressure on the cylinders with the 
flanges being inside. 

Mr. Allisson : I may be wrong, but I think from the rings of 
the cylinders projecting on the inside, the rings would take the 
weight of the concreta 

The President : I think there is no doubt about that. 

Mr. MoBANT : It is one mass. 

Mr. Allisson remarked, that if the rings had been on the ott- 
side the cylinders would not have borne the weight. The concrete 
would then have stood on its own weight. 

Mr. Smethxtrst said. As regards using a winch, there wad no 
room for one, as there was only 5 feet of space for a man to work in.> 

Mr. Allisson remarked, that a scaffold might have been put 
down outside. 

The President : The only objection to the use of a hand bucket 
is the time and expense. 

Mr. Deacon asked, what was the weight of the cylinders ? 

Mr. Smethxtrst : The metal is 1^ inch thick, and 3 feet 6 inches 
diameter. They were cast in 5-feet lengths, and the total length 
is about 27 feet. 

Mr. BiDDLE asked, what was the diameter of the air-pipe ? 

Mr. Smethurst replied, that it was 2^ inches, and was of 
leather. 

The President : And that stood the 8 lbs. pressure ? 

Mr. Smethxtrst replied, that there was some slight loss of air 
on its way from the engine to the cyUnd^r. 

Mr. Deacon (who had been working out a calculation): The 
weight of the cylinders, as nearly as possible, is 6 tons. The 
upward pressure of the air is just 5 tons, so there is 1 ton to be 
account^ for by friction — that is to say, that the friction sus- 
pended 1 ton. You see that the thing is. not so large as we have 
been imagining, and you can readily understand that they would 
stick up until the air was let loose. There is nothing very 
astonishing after all. You say they would drop 18 inches when 
you let the air go ? 

Mr. Smethurst: We took care to chip the rock whilst they 
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were suspended, and then let them go. Then they wonld drop 
whatever distance they were suspended. 

Mr. Dbaoon : I have paid some attention to the matter of making 
concrete, and I have found great advantage from making it so dry 
that when you squeeze it in the hand, you only just see the 
moisture on the surface. If concrete so dry as that had been used 
the diflSculty mentioned would scarcely have been felt. I should 
fancy the lias lime must have been carried away by the water in 
solution. Of course, if the water had been incapable of flowing 
the lime would not have been carried, any more than the stones 
would have been carried away. 

The President : When do you add your water ? After it has 
been placed down ? 

Mr. Deacon: No. We make it as follows: In th^ ordinary 
process of mixing employed by contractors, a cubic yard of material 
is turned over by several men at once, and if properly watched a 
good result may be obtained, but this must be at the expense of 
unnecessary labour, for if the whole is sufficiently mixed some 
portions will be remixed unnecessarily ; but in a large majority of 
cases mixing by this process was insufficient. I have found by 
experiment that the quantity of concrete most efficiently mixed by 
a single man is about one cubic foot, the following method is there- 
fore adopted : The first process to be described produces a mortar 
consisting of one part of Portland cement and six parts of gravel. 
At each mixing-place there is a range of mixing-boards, each board 
about 3 feet square and having three sides 6 inches deep. The 
bottom is covered with sheet iron. To the back of the board is 
hinged an uncovered box, having a capacity of one cubic foot, and 
between each pair of boards is a small galvanized iron cistern, sup- 
ported on galvanized angle-iron legs. From each cistern a pipe, 
provided with a rose and tap, projects over each adjoining board. 
The modus operandi is as follows : Each man stands at his own 
board. Behind the boards is a heap of gravel. Commencing at 
one end and proceeding to the other, a man shovel^ the gravel 
into the boxes hinged to the backs of the boards. As each box is 
filled, the cubic foot of gravel is tipped on to its board, and upon 
it a boy immediately throws one-sixth of a cubic foot of gravel 
from a measure provided for the purpose, and so on till the last 
board is charged. Each man turns over his gravel and cement in 
a dry condition to the satisfaction of the inspector ; he then opens 
the tap communicating with the cistern, and allows water to flow 
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from the rose on to a bare portion of the board, and as the water 
flows he shovels the mortar on to it in thin layers, and then imme- 
diately stops the flow. By these means the mortar is uniformly 
wetted throughout, and no further mixing is necessary. Great 
care is taken to apply only sufficient water to cause the mixture to 
look damp when squeezed in the hand. This process being com- 
pleted at the first board an empty wheelbarrow arrives, and having 
received the contents of that board proceeds to the next, and so on 
until filled, when it is wheeled away to be tipped in situ. Thus, 
then, a thoroughly mixed and cheap mortar was produced, and 
from it and other materials the concrete was made as follows : On 
the site where the concrete is to be placed is first scattered a layer 
of broken stone, brickbats, slag, or other suitable material — upon 
this the mortar is thinly scattered, and upon the mortar a second 
layer of broken stone is placed. The men next proceed to drive 
the upper layer of stones into the interstices of the lower layer 
with beaters in the form of large heavy spades with elongated 
handles. Then comes another layer of mortar, another of atone, 
and a second beating, and so on until the required thickness is 
reached. The result is a most excellent concrete consisting of a 
very large proportion — about twelve parts of broken material and 
gravel to one of Portland cement, in which, however, every stone 
is separated &om and united to its neighbour by a layer of cement- 
ing material. When used for carriage-way foundations the surface 
is finished with the mortar and smoothed with the beaters, as per- 
fectly as if done with a plasterer's trowel. I have not yet found 
any machine capable of making concrete so efficiently and yet so 
cheaply as the method I have described; though I have little 
doubt that such a machine might be produced. 

The Pbbsident remarked, that this was a very cheap way of 
making concrete. He had never heard of so much gravel being 
used before. 

Mr. Deacon said it was almost more like gravel than concrete, 
but it had the strength of strong concrete. In answer to an 
inquiry, he stated that concrete in a liquid state was worse than 
useless. 

Mr. Allisson : Yes, the less water you can put in concrete the 
better. 

Mr. Deacon : if you want to get a homogeneous mass, you must 
make it with as httle water as is necessary to get the chemical 
combination in the cement. 
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In answer to Mr. Cross, 

Mr. Deacon said, the cost of the concrete npon the plan he had 
sketched out was about 20d. per cubic yard ; but then in Liverpool 
they had to pay a very high price for stone, and it was solely on 
that account that the figure appeared so large. They had to pay 
as much as Gs. and Ss. a ton for such stone as they were obliged to 
use, and 68. a ton for gravel. Such prices, he supposed, were 
scarcely kuown to most present. 

At this stage of the proceedings the President announced that 
he was compelled to leave in order to catch his train back to Bristol. 
He remarked that he had been much pleased with what he had 
heard and seen, and that the day had been a most successful one. 

On the motion of Mr. Deacon, seconded by Mr. Morant, a vote 
of thanks was tendered to the President for the manner in which 
he had managed the proceedings. 

The President, in reply, said the thanks of the Members were 
due to Mr. Cross, who had had the arrangements to make, and to 
Mr. Coghlan. 

The discussion then terminated. 

Subsequently the Members dined together at the Victoria Sta- 
tion Hotel, and this terminated the day's proceedings. 
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DISTRICT MEETING AT DARTFORD. 

A Meeting of the Home and Eastern Oonnties District was held 
at Dartford, on Saturday, December 15, 1877. 

The following Members of the Association were present: F. 
Ashmead, Memb. Inst. C.E., President ; T. T. AUen, Stratford-on- 
Ayon ; L. Angell, Stratford, E. ; J. S. Anscombe, Maidstone ; E. 
Buckham, Ipswich ; T. Cook, Ware ; B. C. Cross, Dewsbury ; H. 
Ditcham, Harwich; E. B. Ellice-Clark, Hove; T. Goodchild, 
Teddington; C. Jones, Hon. Sec., Ealing; J. E. Harding, Epsom; 
S. Honeycombe, NorthJ9[eet; J. Hope, Colchester; J. Lemon, 
Southampton ; W. T. Lewis, Enfield ; J, Maughan, Grrimsby ; H. 
Macauley, Kingston-on-Thames ; J. E. May, Mailing ; P. Newman, 
Eyde ; W. Noot, Tonbridge ; E. Pritchard, Warwick ; J. Procter, 
Bolton; E. M. Bichards, Burslem; J. E. Eogers, Hornsey; — 
Storor, — ; J. J. Smethurst, Sowerby Bridge ; T. Walker, Croy- 
don. Messrs. J. P. Davis and Howard A. Carson, of the .United 
States, were introduced by Mr. Eobert Eawlinson, C.B., as American 
Engineers anxious to hear Sanitary discussions and see Sanitary 
Engineering works in progress in England. 

The District Secretary read the circular convening the Meeting. 

The Pbesidbnt : It is proposed to have a discussion on the 
Model Bye-Laws recently issued by the Local Government Board, 
and afterwards to visit the Dartford Section of the West Kent 
Main Sewerage Works. I will ask Mr. AngeU to open the dis- 
cussion. 

Mr. Angell: As every member present must have had the 
circular which I sent round, as Surveyor to the West Ham Local 
Board, containing the conclusions at which a committee of that 
Board arrived, I can briefly condense the matter. The Model Bye- 
Laws are, generally speaking, worthy of acceptance, but on points 
about which we are anxious they are practically silent — first as to 
the manner in which the staff, by which they are to be carried out, 
will be remunerated for their labour. It is obvious that the very 
numerous clauses of these Model Bye-Laws will necessitate a great 
deal of supervision of building operations, laying out streets, and 
constructing sewers, and will therefore impose heavy additional 
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duties on Borough and Local Board surveyors. Now in the large 
towns this will not matter much ; for if extra work is involved the 
staff will be increased, but on the oflSicials of smaller towns and 
districts it will be a question of great moment, and the work 
will press very heavily indeed. I brought this point recently 
before the West Ham authorities in whose district there is a large 
amount of building going on, principally by speculating builders, 
who cause a great deal of work and trouble to the executive, and 
having completed their buildings, walk out of the district without 
paying anything by way of recompense. Now in the metropolis, 
as you are probably aware, there is a special class of officers, the 
district surveyors, who carry out these duties of supervision, paid 
by a scale of fees chargeable to the builder, but the moment you 
step out of the Metropolitan area these powers cease. I will not 
now go into the question of the operation of the MetropoUtan 
system. All I will say is that the work of the staff should be paid 
for by those deriving the benefits from it. There ought to be means 
for procuring payment for the services of a Local Board staff by 
those whom it is engaged for. That no kind of compensation should 
be made to the local authorities for their officers' work appears 
neither busine^-like nor fair. Li West Ham, where there are 
between twelve hundred and fifteen hundred new buildings erected 
every year, a large amount of supervision is at present entailed on 
the staff, and I have induced the authorities to forward to the 
Local Government Board a report and memorial of the Bye-Laws 
Committee,* asking that Board to obtain such parliamentary powers 
as would enable local authorities to charge fees for supervision; 
this memorial coming from an individual local authority will not 
have so much influence with the Local Government Board as it 
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ENGINEEB AND SUBVEYOR'S DEPARTMENT. 

Town Hall, Steatfoed, London, E., 

Nwemher 28, 1877. 

MODEL BYE-LAWS. 

Deab Sir, — ^The proposed Regulations as to "New Streets and Buildings," 
Series IV. of the ** Model Bye-Laws " issued by the Local Government Board, 
contain ninety-nine clauses in great detail, which, if adopted, will involve a con- 
siderable increase in the work and responsibilities of the Surveyor's Department, 
uader the various sanitary authorities. 

The Local Government Board, while thus suggesting a very large amount of 
extra duty, does not provide for nor suggest any additional remuneration. 

I have drawn the attention of my Board to these facts, and they have memo- 
rialized the Local Government Board thereon, suggesting that parliamentary 
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would if sent up from all the urban authorities in the country. 
I have received a letter from Mr. Lynde, of Manchester, in which 
he objects to the proposal on principle, as he is of opinion that all 
duties of the kind inyolved by the Model Bye-Laws should be per- 
formed by the pubUc staff of a district and not by the surveyor, 
and that such staff should be paid out of the rates, and not by 
fees. Now this might do in Manchester, but could not be done 
in small towns, there being no staff except the surveyor. We 
know as a principle of human nature, if there is a very large 
amount of supervision to be exercised, without adequate remune- 
ration, it will not be performed. Apart from this question, I wish 
the Local Gbvemment Board would endeavour to afford us some 
protection in the discharge of our duties, for unless they do more 



power be obtained to charge snch reasonable fees on estates and buildings as will 
proyide remuneration for the necessary staff inyolved in canying out the Model 
Bye-Laws. 

I enclose a copy of the resolution of my Board, and beg to suggest that you 
use your influence to support it by a similar memorial from, your Board. 

I am, dear Sir, yours faithfully, 

Lewis Akgell. 

WEST HAM LOCAL BOARD. 



REPORT OF BYE-LAWS COMMITTEE, NOVEMBER 6, 1877. 
*' The Committee report that they have had under consideration the Bye-Laws 
for New Streets and Buildings, No. lY. of the * Model Bye-Laws' issued by the 
Local Government Board. 

^' The Committee and the snrreyor are of opinion that the adoption of the 
suggested Bye-Laws would generally, subject to questions of local detail, be 
of great public advantage. 

** The proposed Regulations appear, so far as the Public Health Acts admit, to 
be the application of the Metropolitan Building Act to Local Board Districts, 
but with the important omission of the fees whereby the district surveyors are 
remunerated in the Metropolis. 

**The Committee direct the attention of the Board to the great amount of 
detail in the proposed Bye-Laws, which contain ninety-nine clauses, involving an 
amount of continuous supervision which is impracticable with the present staff of 
the Board. 

** The Committee are of opinion that it is just in principle that the owners of 
estates and buildings, whose works require the supervision of the Board's officers, 
should, as in the Metropolis, be charged reasonable fees for such supervision. 
" The Committee therefore recommend — 

** That before taking any action in the matter of the Building Bye-Laws, 
the Local Government Board be informed that this Board fully recog- 
nizes the desirability of adopting the Model Bye-Laws for Streets and 
Buildings, but they cannot enforce them without imposing much 
additional work on the officers, and therefore suggest that the Local 
Government Board should obtain parliamentary powers to enable Local 
Boards to charge, as in the Metropolis, such reasonable fees as will 
provide the necessary supervision for the enforcement of such Bye- 
Laws." 
The above report was adopted. 
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to support Tis they can hardly expect we shall carry out their 
wishes con amove without being properly remunerated. As to 
the general principle I think you will agree that the speculating 
builders and others who develop property, should be called on to 
contribute their share of the expenses incurred in their behalf by 
the local authorities. I therefore move, Sir, the resolution which 
stands in my name — 

'' That the Local Government Board be memorialized to obtain 
parliamentary powers which will enable Local Boards to charge, as 
in the Metropolis, such reasonable fees as will provide the necessary 
supervision for the enforcement of the Model Bye-Laws." 

This was carried nem. dis. 

Mr. Joseph Hope (Colchester) : Sir, I have much pleasure in 
seconding the resolution moved by the previous speaker, having 
had considerable experience in connection with building Bye-Laws; 
I agree with Mr. Angell in a general approval of the Model Bye- 
Laws, especially as they appear to give the surveyor an opportunity 
of exercising his discretionary powers in several matters where 
he is now allowed none. I cordially agree that there should be 
a scale of fees chargeable on those who cause the trouble and work 
for the local authorities and their officials, more especially on 
those who are constructing new buildings. It is desirable, how- 
ever, that such charges should not be made a personal matter for 
surveyors. If the fees were payable directly to officers this would 
be the case, and provision should be made by enactment that these 
fees should be paid to the local authorities' credit in defiraying 
the general district rate. It will then be the duty of the urban 
powers to provide efficient staflfe, both in number and ability, to 
carry out the supervision that will clearly be required if the Model 
Bye-Laws are adopted, and there is a greater probability of such 
Bye-Laws being adopted and thoroughly enforced, if by so doing 
the ratepayers can be recouped some of the additional expense 
incurred, and if these payments by the speculators are not made 
personally to the surveyor. With this understanding, I will second 
the resolution. 

Mr. James Lemon (Southampton): Mr. President, I am of 
opinion that this Association should be careful in the steps they 
take in reference to this matter, and suggest that the Council 
might ask the Local Gk)vemment Board to receive a deputation on 
this subject. It appears desirable that to some extent the Board 
should grant aid to local authorities for their surveyor, as they do 
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now in the case of the medical officers and sanitary inspectors* 
The great error of the Public Health measures, introduced by the 
Grovernments, has been, that they have produced Acts of a curative 
rather than preventive character ; for it appeals to me if sanitary 
works are carried out properly in the first instance there will 
remain very little for the Medical Officer of Health to do. But 
the more immediate question before us now is, How $ire these 
Model Bye-Laws to be carried out ? I do not think many Local 
Boards will take the initiative in putting them into force, as it will 
give additional trouble and labour to all concerned in giving the 
new laws effect, ti Southampton we have recently been engaged 
in framing Bye-Laws on the Metropolitan standard; but in the 
minds of the Council there was a great objection raised to the large 
staff that would be required to effectually carry out the regulations 
laid down ; also as to many details in connection with them. For 
instance, it was considered 30 feet would be ample for the width of 
new streets, while you know 40 feet has been generally adopted. 
This is, I believe, a specimen of the manner in which Local Boards 
are Ukely to act throughout the country. The Local Government 
authorities should be asked to contribute a portion of the sur- 
veyors' salaries ; when that Board decided to do so in the cases of 
medical officers and sanitary inspectors, the first act of the Local 
Boards was to raise the remuneration of those officers, thus 
attracting the services of a more able body of men. Again, proper 
protection should be given to surveyors in the* discharge of their 
duties, just in the same way as medical officers are protected ; the 
more supervision and restraint exercised on speculating builders 
and others, the more necessary will protection be. I have read 
the Model Bye-Laws, and on the whole do not see that there is 
much to find fault with. There are, however, many minor points 
on which I join issue with the framers ; but it is clear that if these 
Model Laws are adopted and put into force, the duties of the 
surveyor will be such as to make him the most important officer 
in the service of local authorities, and in return, he should be paid 
a proportionate salary. This will not be done unless fees are paid 
for executing the Bye-Laws and Pubhc Health Act. At present 
we see the anomaly of persons improving their properties out of 
the brains of surveyors without paying for them, for instance, in 
the laying out and construction of new streets. When notice is 
served under the 150th section of the Public Health Act, the 
owners never execute the works themselves ; they always leave the 
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local authority to do it for them, because they find they get it 
done cheaper. Why? They save the expense of a surveyor. 
As to the disposal of the fees, we onght not for a moment to 
entertain the question of their being paid directly to the surveyor. 
There has always been a strong and influential feeling in the 
Metropolis against paying the district surveyor's fees, and I am 
convinced the Boards of Works will eventually pay those officers by 
salary. I am therefore of opinion, the Local Government Board 
are not likely to sanction a similar practice in provincial towns. 

Mr. Charles Jones (Ealing) : I approve of the resolution, but 
on the matter of fees shall most strongly object to any payments 
being made to the surveyor. If they are handed over to the 
Board's credit it will leave the surveyor in a far better position to 
carry out the Bye-Laws, and tend to promote a better feeling be- 
tween him and his Board than if the fees are paid into his hands. 
This proposition being agreed to, I think we shall have greater 
probability of success with the Local Government Board. 

Mr. E. BucKHAM (Ipswich) : The question of the revised Bye- 
Laws appears to have been ably discussed, and I would suggest 
that the best way of approaching the Local Qt)vemment Board 
will be by memorializing it as an Association, remembering always 
that our personal interests must ever be a secondary question, and 
that our chief object is to assist in seeing their wishes carried out. 
We know, in doing this, when difficulties arise, the blame, curiously 
enough, is brought round to the surveyor, and these difficulties 
are increased by reason of owners of small property, frequently a 
powerful majority on the Local Board, taking action, so that the 
surveyor is placed in a most uncomfortable position. It appears to 
me a most important principle that fees should be paid into the 
District Fund, and that the surveyors should be left unfettered 
and absolutely free to discharge their duties, however unpleasant, 
fearless of personal consequences. These Model Bye-Laws appear 
to provide for a very large number of matters that no doubt have 
hitherto been overlooked, and enter into details where hitherto 
clauses have been too general ; but I do not know whether any of 
the leading municipal engineers and surveyors have been con- 
sulted as to the practicability of enforcing these stricter provisions. 
Certainly, one would have thought, their experience should have 
been made available, and would of a necessity have been valuable, 
both as to practice and the probable effects they will have on the 
community. With regard to emoluments, I have, after some years' 
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thought, oome to the condnsion that the Central Board should pay 
a portion of the salaries, or, while giving ns additional lahonr, 
attempt to influence those by whom we are employed, for there can 
be no question of the fact, that there are a very large number of 
underpaid surveyors at the present time, and if additional duties 
are cast on them, it is only reasonable they should have additional 
remuneration. I shall vote for the resolution. 

The President : It is proposed to put Mr. Angell's resolution 
first, and afterwards discuss the Model Bye-Laws. Previous to the 
motion being submitted, I should like to mention that I recom- 
mended the urban authority of Bristol to charge 5 per cent, on all 
new street works in addition to the actual cost of construction, and 
this has been done for some time past. I will now ask Mr. AngeU 
to reply. 

Mr. Angell : With reference to the mode of bringing this 
matter before the central authority, it will be much better to 
forward a memorial than to send a deputation ; the various interests 
requiring amended or additional legislation are so active at the 
present time, that I fear the Government receive more deputations 
than they care about ; but if we memorialize them we shall liave 
more time and consideration given to our prayer. In addition to 
this, if a deputation received a decided answer in the negative, the 
question could not be re-opened without difficulty for some time. I 
quite agree with the speakers to the resolution, tiiat the fees should 
be payable to the Board, who would not refuse to give their officer 
some portion of the revenue that he earned for them. But, apart 
from monetary considerations, I hold that there is a strong moral 
obligation cast on Local Boards and their officers to see efficient 
Bye-Laws carried into effect. In framing these Bye-Laws recently 
issued, the Local Government Board consulted the Council of the 
Institute of British Architects, who gave their advice merely and 
purely from metropolitan experience. For myself, I have no doubt 
there must be considerable variation for the provinces, more 
especially for northern manufacturing towns. Allusions have 
been made to the relations of the medical officers and the Local 
Government Board, and those allusions appear to have taken 
some kind of complaint. But we must remember in one respect 
surveyors should be exceedingly thankful to those gentlemen for 
the manner in which they have so forcibly pointed out the evils 
which affect the public health. They have educated public opinion 
to a point which insists that all drainage and building operations 
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shall be snpervised by competent persons. They have helped to 
find the br^ by which sanitary engineers live^ and by-and-by we 
shall reap a greater benefit from the effects of this growth of public 
opinion. 

Mr. Prootob (Bolton) : I presome the words ^' Local Boards '' in 
this resolution mean also Municipal Corporations ? 

Mr. Angell : Certainly. 

The President then put the resolution — 

^' That the Local Goyemment Board be memorialized to obtain 
Parliamentary powers which will enable Local Boards to charge, as 
in the Metropolis, such reasonable fees as will provide the necessary 
supervison for the enforcement of the Model Bye-Laws." 

This was carried nem. die. 

Mr. E. B. Ellioe-Clabk (Hove) : Mr. President, now that 
the Meeting has decided the question of fees on what appears to 
me to be a reasonable basis, I will, with your permission, call 
attention to the Model Bye-lAws just issued by the Local Goyem- 
ment Board, which I haye attentiyely perused. It appears to me 
they haye been framed principally on the Metropolitaii Building 
Aoi — numerous provisions wUch have, &om time to time, been 
obtained by Local Acts — the Bye-Laws issued some quarter of a 
century ago, and a good deal of new matter ; and while they con- 
tain that which is undoubtedly practicable and useful, they also 
contain many provisions that are superfluous and impracticable. 
Indeed, not only do I question whether any large town will accept 
them as a whole, and attempt to carry out their provisions, but I 
doubt many of them bearing the test of an action in the High 
Court; as they appear in some cases to be uUra vires. Com- 
mencing with Bye-Law 3, as to the level of new streets, it says 
that a new street is to be laid out at such levels as will '^ afford the 
easiest practicable gradients throughout the entire length, for the 
purpose of securing easy and convenient means of communication 
vrith any other street .... with which it may be connected," 
This, no doubt is a most desirable thing. We frequently find 
persons laying out streets without any reference to the levels of 
adjoining streets, so that, as means of communication, they are 
useless. But can this be altered by a Bye-Law ? I have in my 
mind a case decided by a Superior Court,* in which it was held that 
under the Public Health Act a person VTas not bound to lay out a 
new street at such levels as would admit of its being in communi- 

♦ Caley v. Kmgston'-upon'JBuli, 

N 
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cation with adjoining streets ; and if that is a precedent, the new 
Bye^Law is of no value whatever. These are several Bye-Laws 
rdating to the construction and width of new streets; but, as in 
the Public Health Acts, not a word is said about mews, which, in 
my opinion, often come within the meaning of a new street, but 
which are uniformly treated otherwise ; it is important this point 
should be settled, as under existing and the Model Bye-Laws a 
mews may be made any width the proprietors wish. In Hove, 
there have been recently erected mews, probably 300 yards in 
length, 25 feet wide, witib stables on each side, having dwellings 
above, with entrances at both ends. Also a mews of the same widths 
and so forth, being a cul-de-sac, both these have been held by 
eminent counsel not to come within the meaning of the words 
** new street ; " and that there is no clause in the Bye-Laws or the 
PubUc Statute that would meet the cases, the entrances to both 
mews being only 15 feet in width. This is clearly a matter that 
should be set right : for, by this omission, the persons living over 
these mews are not so well provided with air space as those 
hving in the '' streets," and there can be no just reason why they 
should be denied air space simply because they happen to live in 
a place where there are always accumulations of manure and filth. 
Under Bye-Law 10, the entire site of a new building is to be 
covered with asphalte or cement concrete 6 inches thick. Now, 
however necessary this may be where there is a damp subsoil, satu- 
rated with hquid likely to be injurious to health, it is wholly and 
entirely unnecessary in most cases ; and I aak you as practical 
men, blowing the temper of Boards and their constituents, whether 
they could enforce sudi a stringent requirement, imless it was in 
very exceptional cases. The Bye-Law which specifies the mortar 
will meet what has been long wanted ; but is it possible to see it 
carried out ? The number of sections relating to the thicknesses 
of walls are also valuable, and appear to have been carefully con- 
sidered, except that there is nothing to meet concrete walls beyond 
specifying that they shall be as thick as brickwork (Sec. h. No. 22). 
As this material is likely to be largely used in building operations, 
it is one that should have been dealt with ere vested interests 
and erroneous popular ideas on the subject had been formed. By 
No. 25, it enacts that when the external wall of a building is 
within 15 feet of any other building, it shall be carried up so as to 
form a parapet 1 foot above the highest part of any such roof or 
gutter which adjoins such external wall. If this means that in 
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detached honses a wretched and hideons parapet is to be forced down 
the throat of the architect, whether he will or not, snch a Bye- 
Law not only conld never be carried out, but I question any local 
authority attempting to adopt it. What is to become of large boards 
and overhanging gables in Gothic structures ? A gain, above the 
roof, flat or gutter, of the highest building adjoining, every party 
wall in the case of buildings of the warehouse class or public 
buildings, shall be carried up 3 feet, and in the case of other 
buildings 15 inches. There are a number of Members here to-day 
from the North of England, and one would be glad to hear what 
they and their Boards are likely to say to this, ^en, in Section 2 
of the same Bye-Law (26), a party wall is to be carried up 
12 inches higher than any turret, dormer, lantern light, or other 
erection of combustible materials, if it is within 4 feet of an ad- 
joining building. This one cannot characterize as anything but 
absurd; in Gothic architecture it would be hideous. Can we 
imagine any architect perpetrating such an abortion ? Surely not. 
And when it is " duly coped or otherwise protected,'* what purpose 
will it serve ? The question of placing timber in party- walls is 
most arbitrarily dealt with. No matter what the thickness of that 
wall is, no bond timber, plate, block, brick, or plug of wood is to be 
inserted in it. This necessitates the joists running from back to 
front, unless they are bedded on the bricks or stones; and in 
many other particulars is quite unnecessary. Bye-Law 34 recites 
that every bressummer is to have a bearing of 4 inches at each 
end, on a pier, '* in addition to its bearing on a party-wall." What 
if the party wall is 18 or 24 inches thick ? Surely this bearing 
should be regulated according to the weight of the superstructure 
and the width of the opening, and not dealt with in this general 
and hap-hazard &shion. The next Bye-Law (35) is also need- 
lessly stringent, as all partitions inside a building are to be stopped 
with brickwork, concrete, or pugging. What will this have the 
effect of doing, but to do away with that just pride of the car- 
penter — the trussed partition? Again I say this is wholly and 
entirely unnecessary. Where chimneys are not rendered and 
parged, they are to be lined with stoneware piping one inch thick 
at least. Is this not most unusual ? And how many chimneys are 
there in this country lined with stoneware at all, still less with 
pipes one inch thick ? Once more : the dread of fire seems to be 
omnipresent with the framers ; for by Law 52 every turret, dormer, 
&c., is to be externally covered with incombustible materials ; so 

N 2 
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that cleft oak or shingles cannot be nsed. Again I say this is 
wholly unnecessary. Then follow the sections relating to air space ; 
and a matter altogether new to Bye-Laws, and if I am not 
thoroughly mistaken, quite outside the powers conferred by the 
Public Health Act, is enacted in No. 52, whereby every new do- 
mestic building along the whole line of its frontage is to be 24 feet 
from the opposite side of the street, or the boundary of any lands 
immediately opposite. Now, this has been a proyision in many 
Local Acts, but what has been the^result ? It has pressed so arbi- 
trarily on individuals that, rather than submit to it, they have 
used all kinds of means to avoid erecting new buildings ; they have 
patched up old ones, and too frequently left them alone altogether. 
This section is sure to have this effect ; driven a street now built 
of lees width than 24 feet. A wishes to rebuild ; B, opposite, also. 
B waits until A has built and set back the required distance, then 
he is not required to give up any land at all. C, the owner next 
to B, wishes to rebuild : D, next to A, the same ; G is first in the 
field, and sets back 24 feet from D, who is in the same condition 
as B, and gains by waiting. This is clearly an attempt to widen 
streets out of the pockets of individuals, and not the community at 
large. Is it not unfair that because A holds lands (houses) in an 
old, narrow street, he should be compelled to widen that street 
without compensation ? If streets are to be widened, let it be done 
equitably and at .the public expense. If the building line is kept, 
this provision, in my opinion, would not hold the test of an action. 
It would press exceedingly harsh on the owners of thousands of 
houses in narrow streets that require rebuilding : and, if put into 
force, those houses wiU remain old and dilapidated, instead of being 
rebuilt. Beyond mentioning the tact that privies may be con- 
structed within 6 feet of a dwelling, I wiU say no more on the 
provisions in these Model Bye-Laws ; but will ask, If all these are 
to be carried out, what will be the rent of a labourer's dwelling ? 
WDl the humbler classes be able to pay enough to secure a cottage 
to themselves ? Will it not rather have the effect of keeping them 
in small and unwholesome rooms and tenements ? I will venture 
to say, if every particular is carried out in the smaller class of 
house, no cottage could be let under ten shillings a- week ; and we 
may ask. How is the artisan to pay it? . And now comes the 
question. Who framed the Bye-Laws ? Was any single borough 
surveyor consulted ? Were the surveyors consulted as a body ? 
As a Member of this Association, I can tell yoii no. No com- 
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mnuication has ever been made to us. It seems a singular and 
remarkable fiact that, from the drafting of the Public Health 
Act, twenty-nine years ago, to the drawing of these Bye-Laws this 
year, municipal engineers and surveyors, the very class above all 
others that could have given the best advice, had never been con- 
sulted. The consequence was they got both Statute and Bye-Laws 
ti.at were nnwor Jle. arbitrary. LI inqdeitorial. You Jve only 
to read the 150th Section of the latest Public Health Act, to see 
what a muddle we are in. There was a section that never was 
carried out, and that local authorities were now going to Parliament 
to get amended at their own expense for their own districts.* It 
is one thing to make laws and another thing to carry them out. 
These new Byo-Laws are very much in advance of any existing. 
Most towns and districts have now Bye-Laws ; but in how many 
places are they carried out to the letter? I know large towns 
where there have been Bye-Laws twenty-five years, and only two 
cases have been before the justices. Do you suppose that they 
were never infringed ? Before these new Bye-Laws are adopted, 
let those existing be carried out. Neither the local authorities nor 
the public were educated up to these stringent requirements, and it 
is no use making laws in advance of a people's intelligence. There 
was a great deal to be done before anything like such severe laws 
would be enforced by local authorities; they were not used to 
paying their officers, or employing sufficiently large staffs, to enable 
them to see all these requirements attended to, and a great change 
must take place in the constitution of Boards ere this could be 
done. Sanitary matters have improved very much during the past 
ten years ; but not so fEir as to warrant the Local Government Board 
anticipating that the new Bye-Laws wiU be adopted and enforced 
throughout the length and breadth of the land. I beg to move. 
Sir, — '^ That the Council be requested to report to the Association 
as to the practicability of carrying out the Model Byo-Laws recently 
issued by the Local Government Board, and that a copy of such 
report be furnished to the Members to lay before their respective 
Boards." 

In answer to Mr. Jones, Mr. Ellioe-Clark said he proposed 
that the Council should issue a report, somewhat similar to those 
prepared by the Boyal Institute of Architects and the Liverpool 
Architectural Society. 

* West Ham, Hove, and other places have adopted the clauses from the 
Metropolitan Acts. 
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Mr. Angbll : Would you not carry the matter a little farther ? 
These ought to form danses in a general Act, and not Bye-Laws at 
alL In many places they are sure not to be adopted, only three 
or four towns lutye thought of doing so, and there is no possibility 
of their meeting with uniyersal acceptance ; it would saye a great 
deal of trouble if there was a general Aci 

The Pbbsidbnt : There is another side to that question. Local 
circumstances make a great difference, hx some towns there are 
already efficient Bye-Laws, and firesh ones are not required. 

Mr. Angbll : Some Members have said these Model Bye-Laws 
go too fistr ; in my opinion they do not go £eu: enough ; while some 
of the most important clauses of old Bye-Laws are tUtra vires and 
tiannot be enforced. Although some may come within the scope of 
the Metropolitan Building Act, others do not do so ; for instance, in 
these Bye-Laws not a word is said about hearths. Again, the height 
of rooms cannot be legally settled under these Bye-Laws, as there 
is a doubt in the minds of the Local Government Board whether 
power is given to limit this in the Public Health Act. For air 
space, cubical content may be insisted on, but the height should be 
specified. These and many other matters could be readily settled in 
a General Building Act. When the Boyal Commissioners were 
ffltting to take evidence on these points, not a single borough 
surveyor was called before them as to the working of these Acts. 
Although I wish the resolution went farther, I will second it. 

Mr. Ghables Jones : One or two matters are very striking, and 
it is as well we should point out to the Council the peculiarities 
about these Model Bye-Laws. One important omission is, that not 
a word is said about existing buildings and alterations ; in large 
districts alterations to dwellings are as important as new buildings, 
but there is no supervision proposed for these, as there appears to 
be no power under the Public Health Act. When, fourteen years 
ago, we were passing Bye-Laws for Ealing, I inserted a clause by 
which we should have had the supervision of existing buildings. We 
speedily found we had no power to carry it out. The omission as to 
the height of rooms is a most important one ; no room should be 
less than 7 or 8 feet high. Again, in some situations^ if we were 
erecting a residence for our own occupation, we might like to have 
such exceptional work as is provided for in the Model Bye-Laws, 
but to suppose that we can get this carried out in houses that are 
to be let for from four to eight shillings a-week is out of all reason. 
If matters of this kmd are to be exacted, the rents of cottages, now 
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exceedingly high in large towns, will be so much incnreased that no 
individnal working man will be able to rent one. It appears an 
unwise thing to make laws so stringent, not to say arbitrary, that 
nine builders out of ten wiU exercise their wits how to avoid them, 
as would be the case if another of these laws was enforced, by 
which a trench 18 inches wide is to be cut for a 6-inch pipe drain, 
to be filled in with concrete at least 6 inches thick. We, who 
know how much is done and how much is omitted, must look on 
such a law as ludicrous. Not one builder in ten thousand 
would do it. Here is another law which actually contradicts itself, 
and which does not appear to recognize the fetct that kitchens 
are usually in basement stories. The 17th clause provides that 
the damp course is to be in cement, &c., beneath the level of 
the lowest timber, and not less than 6 inches above the sur£Eu;e 
of the ground, whereas No. 56 says the lo\vest floor shall have 
3 inches between the lower side of the joists and the concrete. 
By a reference to the sketches, you will see in Fig. 1 the damp 
course is " 6 inches above the surfiice of the ground level." By 
Fig. 2 it is ''beneath the level of the lowest timbers." Which, 
then, under the Bye-Laws, is the place for the damp course ? If 
as in either figure, the basement must be always damp ; had the 
Bye-Laws enacted that there should be a dry area round every 
basement, the case would be met ; as it is, we don't know where to 
put the damp course, as the Bye-Laws contradict each other. 
Then, supposing you happen to have a tasto for Gothic archi- 
tecture, and wish to have the roof timbers projecting over the 
walls and the gable ends protected irom the weather by barge- 
boEirds, if you happeu to build within 15 feet of another house 
your taste must go to the wall, for a parapet must be carried up 
for the imaginary danger of fire. You know how often we find 
when parapets are carried up, and the gutters are not sound, for 
plumbers are mortal, and a heavy fall of snow occurs, the upper 
ceilings are damp, and probably the front wall of your house is 
injured. These clauses surely have reference only to the buildings 
in the very heart of a town. Once more, in the Slst Clause we 
read that " in the party wall of a new building there shall not be 
inserted any bond timber, plate, block, brick, or plug of wood," so 
that whatever the thickness of the wall you cannot place wood in it. 
The ends of partitions, wall plates for joists, plugs for grounds, all 
are absolutely necessary in party walls ; and as a matter of practice 
you know if 4 inches of brickwork be left between these small 
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timbera it is snfStsanL t think in the Metropolitan Building Act 
4^ inflhee hare to be left. These may appear small matters, bnt 
thej very materially afiect the conatmction of bnildings. Our aim 
is to joevent the erection of bad building, and to encourage good 
work, bat not to pat unneceBsary obstructions in the way of 
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boilderB so tlist tiiey will be endeavouring to foil ns at every point. 
I am rraninded of the Bye-Law ae to partitioufi being of brick- 
work. Why " Nicholson " and " Tredgold " would have gone mad 
bad they lived to see a restrictioa of this kind ; and how can you 
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enforce a Bye-Law that says no turret dormer, lantern light, &c., 
is to be covered with anything else but incombustible material. 
If, for instance, you want to erect an observatory in the top of your 
house, a brick wall must be constructed of the same height, if it 
is within a certain distance of another building, and so you will 
obscure your view of the heavens in order to comply with these 
clauses. I believe a Committee of the Council will be formed to 
enter into these details, and I have pointed out these particulars 
so that a code of laws may be framed that will be useful and 
practicable; and my opinion is, if a series of Greneral Bye-Laws 
could be incorporated in an Act of Parliament, it will be much 
better. A permissive Act is an unmitigated nuisance ; it involves 
litigation ; it involves personal difficulties with men who get on to 
Boajrds in order to control your operations, but if the Act is 
imperative there is but one course — ^the law must be obeyed. 

Mr. T. Newman (Byde, I.W.) : After going through the Model 
Bye-Laws I fully agree with them in most points, although they 
appear to be exceedmgly stringent ; still there are several important 
omissions that ought to be supplied. For example, in the ex- 
empted buildings, we are not informed whether notices of buildings 
exempted are to be given to the Authority. This is important, for 
until the surveyor has plans and sections he cannot decide whether 
or not the proposed erection comes under the exempted list or not. 
Then it should be settled whether plans once deposited become the 
property of the Authority or not, and whether such plans should 
be in ink. Plans are often left with me in pencil This should 
not be allowed. They should be in ink, and the different materials 
distinguished by colour, otherwise they are documents that may be 
altered by anybody having them. These matters are not alluded 
to in the Bye-Laws. Then there is the all-important matter of 
alterations and additiona We know that if a building is pulled 
down to the level of the ground-floor it comes within the meaning 
of a ^^ new building." But it is obvious that this can be, and isf, 
evaded, and there are many alterations to old buildings as im- 
portant as the erection of new ones. I had a case of a man wishing 
to add to an old house by building over an old imperfect drain. I 
stayed the work, but there was not a word in the Bye-Laws which 
auttiorized my action. The only point was that notice could be 
served to reconstruct the drain. Another point appears to me to be 
omitted. The laws are very stringent about new streets, but there 
is nothing to compel persons having the front of their houses to 
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the street ; and a man may, if he chooses, build in the middle of a 
field. He may make a private road up to it and ask the local 
anUiority in a few years to take to it. 

Mr. Angbll: In that respect this is a free country. Yoa 
cannot preyent a man building his own house on his own land in 
his own position. 

Mr. Lemon : In refereooe to rebuilding, I may mention a case 
which recently occurred in Southampton. A building was nearly 
destroyed by fire, and when it was about to be reconstructed I wished 
the owner to comply with the £ye-Law& This he refused to do, on 
the ground that this was an ^' old building," and outside the scope of 
the Bye-Laws, it not having been pulled down to the extent of one- 
half of the original cubical content, or to the ground-floor. I venture 
to think, if builders wish, there are few cases in which they cannot 
leave a few courses of bricks standing for a time so as not to come 
within the meaning of the term '' new building." I should strongly 
support an Act of Parliament, and when I read a paper on tbe 
subject at Birmingham, the Members appeared nearly unanimous 
with me. But I think it a desirable thing that the Gouncil should 
obtain information, and make a report on the whole subject. 

Mr. Hope : There would be no difficulty if the Legislature 
recognized the ia/ct that old buildings should have restrictions 
placed on their being altered and added to. We have had no 
difficulty on that point in Colchester. There has been a question 
on the meaning of the word '^ intend," in reference to the Bye- 
Laws, as to laying out new streets. A case arose in which one 
house was erected in a street. Would that show the intention of a 
person to lay out a street ? 

Mr. Ellioe-Glabk : In reply to the discussion, I thank you for 
your favourable expressions of opinion on the resolution. I cannot 
do that which some gentlemen desire; that is, amend the terms 
of the resolution by which the Local Government Board may be 
asked to make the Bye Laws an Act of Parliament. The local 
circumstances and requirements are so entirely different north and 
south that it would be virtually impossible to Irame an Act that 
would bear the test of application to the whole country. An Act 
would and must be so general that it must miss essential points — 
brevis esse lahoro ohscurus fio. Endeavouring to meet every possible 
contingency concisely, it would pass over details. I believe, if Bye- 
Laws are carefully drawn by practical men, if they are practicable, 
exact, and moderate, we shall be able to secure properly built and 
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drained houses, and to eonstmct good substantial roads and sewers. 
The omission of any mention in the Public Health Act of old 
buildings is a very serious one. I believe in Liverpool the additions 
to old buildings became so general that the Corporation obtained a 
clause to deal with the subject. Probably, when the next sanitary 
measure is framed this Association will be consulted, and the 
additions to old buildings is one of those matters that must be 
forcibly brought to the notice of a Eoyal Commission. 

The resolution was put by the President, and declared carried 
unanimously. 

Mr. B. C. Cboss (Drewsbury): On the 26th of next month 
there is to be a meeting of the Members of the Northern Districts, 
and it appears very desirable they should have an opportunity of 
expressing their opinions on this subject Can I ^be supplied with 
a copy of this resolution ? 

Ilie Pbesident : Certainly. The interests of the Association 
are so large in the north that it is essential the Members Hying 
there should discuss the Bye-Laws, and forward any resolutions 
they may come to, to the General Secretary. 

Mr. Cross: We have no Bye-Laws as to heights of buildings 
or construction of new streets; and many houses are b^g bmlt 
back to back. We have very great difficulties in enforcing Bye- 
Laws. 

Mr. Newman : I would suggest that the Secretary should for- 
ward a circular to each Member, asking him his opinion on the new 
Bye-Laws. 

The President : This will be properly considered by the 
CounciL 

The Members adjourned to lunch, and afterwards visited the 
West Kent Main Sewerage Works, under the guidance of Mr. 
Alfred Williams, Memb. Inst., C.E. The following is a description 
of the works handed to each Member :•— 
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VISIT TO DARTFORD TO VIEW WEST KENT 

MAIN SEWERAGE WORKS. 

By Pseuission ov Sib Joseph Bazalgette, C3., O.E.9 

COKSULTINO EnGINEEB. 

History of Works. 

The towns and villages situate in the Valley of the Gray, as well 
as Beckenham, Bromley, and Ghislehnrst, like most of the towns 
in the Valley of the Thames, have long snffered from the want of 
effective drainage and the means of disposing of their sewage. 

The Thames Conservancy Acts impose heavy fines for the 
pollution of streams and rivers by tnming sewage into them, and 
every effort of the town authorities to purify sewage by deposition, 
or by irrigating lands in the neighbonrhood of thoee towns, has 
been thwarted by the local opposition which such plans have 
raised* Thus, after several years of repeated struggle and defeat 
in this single-handed combat, and the expenditure of large sums 
of money in litigation and inquiries, it was at last suggested that 
by combination, the various towns might together be enabled to 
carry out more comprehensive works which would enable them to 
remove the sewage to some distant point where it would cease 
to be a nuisance. 

In 1868 Sir J. Bazalgette prepared a scheme for the combined 
drainage of all the towns in the Valley of the Gray from Orpington 
to Grayford, which is almost identical with the Gray Valley branch 
of the scheme now under contract. The plans for this scheme 
were deposited with Parliament in the Session 1868-9, but the 
Bill was then opposed and defeated. 

In 1871 Sir J. Bazalgette prepared plans for a combined system 
of sewerage and the disposal of the sewage of all the towns in 
the Thames Valley &om Windsor to London on Bagshot Heath, 
and the plans were deposited in Parliament, but, owing to the 
want of sufficient unanimity amongst the town authorities, this 
scheme was not proceeded with. 

In 1874 the Bromley Eural Sanitary Authority instructed Sir 
J. Bazalgette to prepare plans for the drainage of their district, 
which resulted in " the deposit of Parliamentary plans for the 
following Session of 1874-5, for the construction of a mam inter- 
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cepting sewer from Beckenham, forming an out&ll for the sewage 
of Bromley, Ohislehurst, Bexley, and Crayford ; the Cray Valley 
sewer of 1868 forming a branch to this main outfaU, and both 
uniting at Bourne Bridge, Bexley, into one sewer discharging into 
a reservoir situated on the Dartford Marshes on the banks of 
the Thames at Long Beach, and thence into the Thames upon the 
ebb-tide at a point about seven miles below the outfdls of the 
Metropolitan Main Sewers. 

In devising this scheme in 1874, Sir J. Bazalgette proposed 
that the main sewer should be continued from Beckenham west- 
ward by Croydon, Mitcham, and Merton to Kingston, where it 
would form an outfia.ll for the sewage of the towns in the Thames 
Valley, for the combination of which into one district a Provisional 
Order of the Local Goyemment Board has recently been obtained ; 
and it now seems more probable than ever that this outfall sewer, 
as designed in 1874, and now being constructed, is destined to 
become the outfall for the principal towns in the Thames Valley, 
and thus to solre a difficulty which has for so many years thwarted 
all the efforts of the Thames Conservators and the local authorities, 
and has imposed such heavy penalties on the latter. 

To the zealous perseverance and public spirit of Colonel 
Lennard, the Chairman of the Bural Sanitary Authority of the 
Bromley Union (which comprises a large number of parishes) is 
due mainly the success of the West Kent Main Sewerage Bill. It 
became an Act towards the end of 1875, and by it was constituted 
the West Kent Main Sewerage Board. 

Under their direction contract dravnngs were prepared by Mr. 
Alfred Williams, the Engineer, under the supervision of Sir Joseph 
Bazalgette as Consulting Engineer, and the contract vrsia let, after 
many difficulties at starting had been overcome, to Messrs. John 
Neave and Son, the well-known sewer contractors. 

The works were ordered to be commenced towards the end of 
1876, and were begun in the neighbourhood of Halfway Street, 
near the Sidcup Station on the North Kent Bailway. There have 
been nineteen shafts sunk down to the level of the sewer of from 
40 to 65 feet below the surfsu^, and three others are also being 
sunk which vrill soon be down to that level. 

The sewer executed in tunnel is about 7200 feet in length, and 
a further length of about 13,500 feet has been constructed east- 
ward of Penhill Bridge, in open cutting, at depths varying from 
9 to 25 feet below the surface. 
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A length of about 8200 feet of the dray Valley branch Sewer 
has been constracted between Bonme Bridge and Bexley. At the 
Outlet Works in Dartford Marshes a lengtii of about 8600 feet of 
sewer is made^ the floor of the reservoir and filters is in a forward 
state, and the works in river below low water are in progress. 

The total length of sewer now constructed is about 5^ miles. 

In addition to the above, the contractor has on hand, ready for 
immediate use, a large quantity of concrete blocks and other 
material 

One important feature is that the sewer is being constructed 
in Portland cement concrete, instead of brickwork, and thus a con- 
fflderable saving in the cost is effected. 

A vote of thanks to Mr. A. Williams, Memb. Inst. G.E., for 
his courtesy in showing the Members over the works, closed the 
prooeedmgs. 
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DISTRICT MEETING AT BRADFORD. 

A Meeting of the Yorkshire District of the Association was held 
at Bradford on Saturday, January 27, 1878. 

The following Members of the Association were present : F. Ash- 
mead, Memb. Inst. G.E., President ; J. AUisson, Assoc. Inst. G.E., 
Bradford; B. 0. Cross, Hon. Sec. Yorkshire District, Dewsbury; 
J. Cook, North Brierley ; E. B. Escott, HalifiEiz ; T. Hewson, Assoo. 
Inst. C.E., Bochdale ; D. Hildred Batley, W. Scriven, Ponte&act ; 
J. H. Smethurst, Sowerby Bridge. Visitors: W. E. Heap, 
Eochdale ; S. S. Piatt, Bochdale ; W. Thornes, Dewsbnry. 

The Members and visitors present proceeded to Frizinghall and 
inspected the system of Sewage defoecation carried out by the Cor- 
poration of Bradford. 

On re-assembling, Mr. B. C, Cross (Dewsbnry) read the Minutes 
of the last Meeting, which was held at Sheffield, which were 
agreed to. 

The President : I am happy to say that I hold in my hand the 
volume containing the Minutes of the Proceedings of the Association 
in 1875 and 1876. 

Mr. Cross : I may say that I think it will be as well to go 
shortly into the Minutes of the Proceedings of the Meeting held at 
Dartford, on the 15th of December last We went fully into the 
Model Bye-Laws on that occasion, and I think the President will 
say a &w words with regard to what Mr. Lewis Angell proposed at 
that Meeting, and what was passed. I also think it will be as well 
at the outset to decide where the next Meeting shall be, and as 
we have not had anything like a Meeting at Leeds, I will suggest 
that the next Meeting shall be held at Leeds, in about three 
months. I have letters from several gentlemen regretting their 
unavoidable absence, but wishing us a successful Meeting ; from 
Mr. Ellice-Glark, who was to have read a paper on the Model Bye- 
Laws, but who telegraphs to say that official business not only 
prevents him being presenti but also has prevented him from 
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finishing his paper. From a great number of Members I have not 
received any replies. 

The President : It is thankless indeed if when the Secretary 
sends circulars, the Members do not take any notice of them. 

The Pbesident : The Members will notice in the circular, that 
Mr. AUisson intended to read a paper on the Sewage Works 
which we have visited, but for certain reasons it has been thought 
advisable that he should not do so. He has already given the 
Members the principles of the paper, but now perhaps he will give 
us a few words in addition. I may say on my own behalf and 
on behalf of the Members generally, that we were very much 
satisfied with the works, and with the effluent; I think that 
the whole process and the results were most satisfaxstory to the 
Members generally. I don't know whether any Member would 
like to say anything. 

Mr. Gross : I think, as Mr. Allisson has thought it advisable 
not to read a paper on the subject for very good reasons, which 
he has given, it would be advisable for me just to draw out a 
rough sketch of what we have seen this morning, and put in the 
information Mr. Allisson has given us this morning as to the 
discharge, the quantity of lime used, the expenses, and the number 
of gallons of sewage dealt with, and, I think, some general descrip- 
tion with which Mr. AUisson has promised to supply us, that would 
get over any objection to Mr. Allisson not reading tiie paper. 

The President : I quite agree that it will be the means of 
getting the information in our Minutes, perhaps in a better manner 
than if we had the paper. 

Mr. Hewson : I will take this opportunity of expressing my 
wonder at the great purity of the effluent ; I have been on deputa- 
tions year after year to visit various schemes, but really short 
of irrigation, I never saw anything so perfect as that they have at 
Bradford. 

The President : That is quite my opinion. 

Mr. Allisson : I believe our process has been very successful, 
still at the same time we have been going on in the same way you 
have seen us to-day for the last three years. I do think we are in 
as good a position as any borough in England at the present day ; 
I think with a borough of 180,000 inhabitants we cotdd not carry- 
out a scheme of irrigation, and taking everything as it stands, I 
think we are really in a good position at this time. 

Mr. SoRiVBN : I have great pleasure in supporting the remarks 
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which have been made, the samples of sewage which we saw in 
the two glasses show yery satis£Eu;tory resnlts indeed, and I am 
quite satiaQed that the system is a very efficient one. I think the 
Secretary ought to hare an analysis of the purified sewage; the 
water, although perfectly pure, has an exceedingly strong taste of 
lime, and it is a question whether it would pass the standard 
of purity required by the Local Government Board. 

Mr. Hewsok : I have never even heard that a standard of purity 
has been fixed by the Local Government Board, and I think they 
never have fixed it; a commission recommended a standard of 
purity which has never been adopted; the powers that be, I 
believe, felt that they could not alter it, and it is left to the 
Judges in County Courts to say whether or not you have adopted 
aU possible means to obtain a fiur and reasonable standard of pnrity. 

Mr. Allissok : The Government have really never fixed any 
standard to go by. 

Mr. Cboss: Although I think the sewage water of Bradford 
may be considered perfect having regard to the river it goes into, 
still I look upon it that a scheme may be applicable to Bradford 
which may not be applicable to a residential town in the south 
of England; I think myself that the water from these works 
is good enough to turn into any river in Yorkshire that I have 
seen, yet in the south of England, where the rivers are pure, 
where fishing goes on, and where they wish to preserve fish, it 
might not be so; if we could have given them an analysis, it 
might have been a good guide whether they should adopt such 
works or go in for irrigation. 

Mr. Smethubst : There can be no question that water turned 
out must be so that fish can live in it. 

Mr. Hewson : No, no. 

Mr. SoBivEN : No, no ; it must be free from nauseous or ex- 
cremental matter. For my part I think the Bradford system 
will suit us in Pontefract, and I can see no other that wilL I 
agree with irrigation as being the best means, but it is not the 
cheapest by far. 

Mr. Smethtjbst : In my opinion if you put a fish in the water 
we have seen to-day it would die in ten minutes. 

Mr. SoBTVEN : If you put it into the stream we have seen before 
treatment you would have a job to rear it. 

Mr. Smethubst : I am of opinion still that there is a standard 
of purity, but I cannot give the time it was fixed ; I will inquire 
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into ihe matter before the next Meeting. I came to the conclnfidon 
that there most be a standard, becanae you cannot comply with 
any injunction nnless there is a standard to work to, because yon 
might say you will take the solids out first of all, and that will com- 
ply with the injunctions ; if it would not comply, then there must 
be a certain standard. 

Mr. Hewson : You must pardon me, you are wrong. 

Mr. Gboss : I think Mr. Hewson is quite right ; a commission 
reported in fjAYOur of a standard, but the Local Govenunent Board 
never issued orders on the subject. 

The Model Bye-Laws. 

The Pbesident : As some of the Members were not present at 
the Meeting at Dartford, it would be as well to inform them what 
was done there. 

Mr. Cross : I think before we can go into the question of 
discussing the merits of the Bye-Laws, it would be advisable for us 
to adopt the same resolution which was adopted at Dartford, 
and I shall be glad if any gentleman will move this resolution : — 
^' That the Local Government Board be memorialized to obtain 
parliamentary powers which will enable Local Boards to charge, 
as in the Metropolis, such reasonable fees as wUl provide the neces* 
sary supervision for the enforcement of the Model Bye-Laws." 

Mr. Alussok : I think we should go into the Bye-Laws first, and 
if there are any points which are considered unsatisfactory by the 
Members they might be included. 

Mr. Gross : I take it that every one here knows what the 
Model Bye-Laws are, and that every Member present has seen th^n, 
and knows what they contain; I think that the resolution has 
nothing to do with the Bye-Laws in detail. 

Mr. Hewson : If such power was got as that mentioned in 
the resolution, it would be a very valuable provision ; I will move 
the resolution. 

Mr. Smethttrst : I beg to second the resolution. 

Mr. EsGOTT : I cannot see what has called forth these Bye- 
Laws ; I cannot get at the bottom of why the Local Government 
Board should draw up such a code, because in most of these towns 
in the north we have special Acts applying to them, and on these 
Acts we draw up our own Bye-I^iws. I cannot see the least 
advantage the town I represent would reap from Model Bye-Laws ; 
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I believe the Town Clerk of Halifax has looked oyer them, and h^ 
is of the same opinion; I shall oppose the resolution, becanse I 
don't see the advantage of it. 

Mr. Cross : The Bye-Laws are not compulsory on any Local 
Board in the kingdom, but any Local Boi^ can adopt them, if 
they think proper. If we were to adopt these as they are, the 
difficulty, I think, would be to carry them out at our place. 

Mr. EscoTT : Is there any Local Board or Corporation in the 
north who would think of adopting these Bye-Laws ? There have 
been just two things which have struck me — that they have been 
drawn up by a medical officer, and that they are not any use in the 
north whatever. 

Mr. Allisson : That course which Mr. Escott has taken, I was 
about to take, but I thought the Bye-Laws ought to be gone 
through before that resolution was passed. There are one or two 
items which I may mention, and which I think might be amended ; 
in the exempted buildings in clause 2, sub-sections H to J, re- 
ferring to plant-houses, summer-houses, and similar places, not 
to be used solely or in part as habitations and workshops, I think 
the effect will be that the street lines will be interfered with; 
there seems to be no protection whatever for the street line, and 
you can build any of these different buildings close up to the line of 
the street. I think some provision ought to be made whereby 
these buildings can be kept back. There is no provision at all 
for isolation in the case of buildings for the reception of persons 
suffering from infectious diseases. Turning then to Sectk>n 17, 
which provides ''that every house shall have a damp-proof course," 
I think that is really necessary in several cases for dwelling-houses 
and certain classes of workshops, but it gives you no explanation 
whatever how you have to carry it out in other buildings you erect. 
In certain classes of workshops, warehouses, &c., I think it is 
putting builders and others to great expense indeed. Section 35 
says, " That every partition wall shall be stopped with brickwork, 
concrete, pugging, or other incombustible material at every floor 
and ceiling." Practically, this is doing away with lath and 
plaster partitions inside a house; I say if that*was carried out, 
I think it would be carrying things too far, because in many cases 
you might not find it d^irable to have such substantial paridtionsy 
and I don't think it would be feasible to carry out the section so 
strictly as we have it there. Then Section 67 says, "Every 
person who shall construct a water-closet or earth-closet in a 

2 
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building shall oonstrnct such 'water-closet or earth-closet in sncli 
a position that one of its sides at least shall be an external wall." 
What I have to say about that is, that an earth-closet is not a 
suitable thing for the inside of a building at all. To Section 73, 

1 say that 6 feet is not a sufficient distance for a priyy to be from 
a dwelling-house. It should not be less than 12 or 15 feet, as 
the minimum distance ; I say 6 feet is outrageous, and just think 
how you would like to have a privy stuck down at a distance of 

2 yards from your drawing-room window ! Section 80 is open to 
the same objection. If you adopt the restrictions of Sections 83, 
you must be prepared to abandon ashpits in toto from boroughs, 
for 6 cubic feet was too small entirely. Section 88 refers to the 
construction of cesspools; what I have to say in connection with 
this is, that there are no cesspools made watertight, and they are 
things which ought not to be allowed in towns; they might be 
allowed in the outskirts of toTvns, and there ought to be some clause 
stating that they would not be allowed within a certain radius of 
the centre of a town. Where cesspools are put they are never 
cleaned out until they are a decided nuisance, and they ought not 
to be placed inside a town at all. 

Mr. Hewson: It occurred to me in looking over those Bye- 
Laws that I ought to direct your attention first to page 5 in regard 
to Section 159 of the Public Health Act, which states what shall 
be considered the erection of a new building, the particular words 
are, ** not originally constructed for human habitation." When we 
made our Bye-Laws in 1872 I find I had a clause similar to this 
put in, and I found the result was just this, that all the old houses 
that had become old and tottering, many of them being used as 
stables, &c., in the town, were immediately pounced upon and con- 
verted into houses because they had been originally constructed for 
houses, I got the Bye-Law amended, and it now prohibits the 
conversion into a dwelling-house of any building of any class 
whether it has been originally constructed for human habitation 
or not, I think in any such town it would be the same ; and if a 
man had stables which had been originally constructed for Human 
habitation they Would be simply doctored up again into houses and 
you would not be able to object to them. I have made one or two 
notes of what I think desirable, for instance, with regard to drainage, 
I think it woald have been a valuable addition to these Bye-Laws 
if the authorities had the power to take action against any un- 
authorized person interfering with and taking up the streets ; we 
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have a list of contractors who are authorized to take up the streets, 
and they undertake to put the street in its original state; any 
person coining to the office wanting private work done he is 
suppUed with a list of these authorized contractors, they have a 
list of these duties, and he selects which of them he thinks proper ; 
the list of the contractors' duties is printed, plainly telling them 
what they are expected to do without any breach of the regula- 
tions, and if they do not complete the work properly they are 
struck off the list The system works admirably, and I don't think 
.there are any drains but what we hear of and inspect before the 
connection is made, and any person who interferes with the drains 
without permission is liable to be fined. It works very well indeed ; 
peojple get their work done well, and it results in this way to the 
benefit of the owners of property, the parties by whom the drains 
are made, and the persons who do the work ; the owners of property 
£nd that these men are under the control of the Corporation, and 
they send men to measure up to see whether the charge made is a 
fair and suitable charge. It also works well for the Corporation, in 
giving them an opportunity of getting records of the opening} of 
drains ; and, putting it in short, I think it would be a valaable addi- 
tion if these Bye-Laws made it penal for any unauthorized person 
to lay or clean out sewers belonging to the town. You will find, 
in the fourth section of the memorandum on the first page, that 
the Public Health Act empowers every urban authority to make 
Bye-Laws as to the drainage of buildings; and I think it might be 
put in with it, that they shall be empowered to make Bye-Laws 
with respect to chimneys and smoke nuisance, I don't see that 
dealt with by the Bye-Laws ; but I think there might be some 
Bye-Law made with regard to them stipulating what the height 
of the chimneys should be, regulating their height by the horse 
power of their boilers and the levels of the land immediately sur- 
rounding, because, supposing you say 40 horse-power boilers should 
not have a chimney less than 60 feet high ; and that would be of 
little use if it was in a part of a town where the ground was rising 
rapidly, and where, say perhaps in 100 yards from the chimney, 
the land would be on a level with the top of the chimney. I think 
some clause might be inserted to meet this objection. Next, I 
think, with regard to the width of the streets, that the length 
should have something to do with the width of a street. Suppose a 
street was 50 yards long and only 10 yards wide, it would look h 
commodious street, but make it half a mile long, and it looks close as 
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it increases in lengih. I think that theyonght to be made widmr, 
as to acoonunodate the traffic ; if yon have only a short street, the 
traffic will pass along easily, if it is not a crowded thorong^are, 
but if it is a long street the traffic gathers and crowds each m(»ith. 
With regard to the damp conrse, I wonder what they wotild do 
at Oldham, if it were compulsory to pnt down a damp conrse on the 
basement floor in mills, where they reqnire water ronning, to damp 
cotton and yam. 

Mr. Gross : There are a few things that have struck me also, 
and there is one point especially,*— the Bye-Laws do not give any 
power to compel the nniformity of thresholds in streets that are on 
the sides of hills; I find no power to say what height the thres- 
holds shall be, and I find the greatest difficulty with having to deal 
with them, because we hare to make the causeways on different 
gradients to meet the difference in the heights of the threi^olda. 
I think that the thresholds should be set out by the Surreyor, 
because it is impossible otherwise^to have a properly formed street. 
I also think it necessary before any building is allowed to proceed, 
that they should be properly kerbed, so that we, who have to deal 
with the question of gradients, shall be able to lay it out according 
to the level of the threshold. With regard to the damp course, 
to which Mr. Hewson has called attention, the section says, '' that 
every building shall have a damp course beneath the level of the 
lowest timbers.'' I think we ought to have power in certain cases 
to say that two damp courses should be put, I refer to cases 
where there are dwelling-rooms in the basement. With regard 
to Section 25, which says, *' that every part of the external wall 
of a building is to be carried up so as to form a parapet 1 foot at 
least above the highest part of the roof," I think it is absurd. 
Section 31, which says that '^a person who shall erect a new 
building shall not place in any pxty wall of such building, any 
bond timber, or any plate, block, brick, or plug of wood," is 
thoroughly impracticable ; and I quite agree with what has been 
said that a distance of 12 feet is too little for privies to be firom 
houses, and that the dimensions of ashpits as laid down in the Bye* 
Laws are not sufficient. Clause 91 requires that plans of streets laid 
out and delivered to the Surveyor shall be drawn to a scale of not 
less than 1 inch to every 44 feet ; so far as I am concerned, I 
should prefer it to be 88 feet, which is the scale of the only Ord* 
nance plan which we have. I do not think that any height stated 
in the Bye-Laws (k)uld regulate chimneys being higher than the 
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ihresholdB of houses in the munediate Ticinity, there might be 
houses a few hundred yards from a chimney lugher than the top 
of the chimney, and still there might be no nuisance^ on account of 
the smoke, &c., from the chimney becoming dispersed by mixing 
-with the atmosphere. 

Mr. Hewson: I don't mean that because a person builds a 
diimney on the lowest lerel you ought to look out for the highest 
points within the limits of the district, and say he must build 
higher than that. I mean that within a reasonable distance of the 
erection, the leyel of the sur&ce and the relation to the intended 
height of the chimney should be considered. 

Mr. Smsthubst: There is the 10th Section which requires that 
the whole of the ground surface of a new domestic building must 
be properly asphalted or covered with concrete, I don't see the 
utility of this Bye-Law generally. The 19th Section makes certain 
provisions, which means that if you build an ordinary cottage house, 
you must build a 13^inch wall up to the roof ; I consider that that 
ifi not necessary, and our friends the ''jerry " builders must look 
out, and builders of back-to-back houses will have to look out if 
these Bye-Laws are adopted by any local authority. I think one 
of the best things that could be done, would be to get an Act of 
Parliament to make any Corporation who would not strictly enforce 
these Bye-Laws liable to a penalty. I argue that we cannot carry 
such Bye-Laws out. Other Local Boards act the same as ours do, 
and until we have some legislation brought to bear, and some strict 
Act put into force, in a fcarm something like the Bivers' Pollution 
Act, the Bye-Laws wiU not be carried out. There is nothing 
mentioned in the Model Bye-Laws as to the construction of streets^ 
although there are Bye-Laws as to the width and levels of streets, 
and to the effect that kerbstones shall be laid on each side of the 
carriage road. I think before this is done no new building should 
be erected or commenced, and that a Bye-Law of this kind is very 
important, because a man may purchase a field of ten acres in 
extent ; he may submit plans to the Board and say I propose to 
make a street ; after that he commences to sell very small plots, and 
it will be with difficulty that the work is carried out If the 
Corporation were to compel the kerbstones to be laid along the 
street, and if they had such a useful Bye-Law, they could see 
whether the streets were prop^ly sewered and drained before 
building operations commenced ; notiiing of the kind is provided in 
what are called the Model Bye-Laws. 
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Th6 Pbesidbnt: I consider Bristol is a place in an exceptional 
position altogether ; we have our Bye-laws, and we do not want 
these Model Bye-Laws at all. I may say we have already proyided 
for the matter provided for in the first resolntiony for we now take 
fees bom bnilders nnder a special Act, and we get about 7001. per 
year for this very thing, and we don't want Bye-Laws for that. 
With regigrd to Mr. Allisson's remarks about brick partitions as to 
their being abolished altogether by the adoption of these Bye-Laws, 
I quite agree with him. With regard to privies and ashpits being 
at least 12 or 15 feet from a house, as they are known here, we 
diflown them altogether, as aU our privies are connected directly 
with the sewers and all the excremental matter passes into the 
sewers without any manual labour at all ; we do not require water, 
we find we have only periodically to flush them. Cesspools we do 
not allow at all, we make all our owners drain, and the scale of 
plan we adopt is 50. With r^ard to Mr. Gross's observations as 
to the levels of streets we require, before any houses are built, the 
sewers to be put in and the level of the street formed. The damp 
course must be a local affidr entirely ; but with regard to parapets, 
I think it is most unjustifiable that they should insist upon parapets 
being carried up to the ridge of the house ; we never allow more 
than two houses to one privy, and every new house we require to 
have a separate privy. 

Mr. Cross : I may state that we allow four new houses to one 
privy. The Model Bye-Laws are very strict in certain Bye-Laws 
as to the size of rooms, having them a certain area, &c. ; but after 
a person has built a house and the Local Surveyor has passed it, 
there is nothing to prevent him dividing the house into any number 
of rooms he likes. 

Mr. EsooTT : After six months. 

Mr. Cross : Yes, after six months, there is no power in any of 
those Bye-Laws to prevent him. As to the carrying out of the 
Bye-Laws there is no power to enforce it, and sudi Bye-Laws in 
many of the smaller towns about here are simply a &rce. 

Mr. Allissok : Mr. Hewson has made certain remarks about the 
Corporation of Preston authorizing certain persons to do certain 
kinds of work in the streets, I have thought over this matter, and 
I quite agree with him ; our system at the present time is this — 
any person who wants to break into our streets for the purpose of 
making a connection with the se.wers, comes to the office and gets 
permission from the office. The only charge made against them 
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there is 6{Z. for an agreement stamp, for an agreement to make 
the snrfiBice good ; if they do not make the surface good, they are 
taken into court. Mr. Hewson says that he has got a list of persons 
authorized to do that class of work, and if they do not do it to the 
satisfaction of the Local Authority, they are struck off the list : I 
think that will be a very beneficial arrangement indeed, because I 
know in certain cases there is great trouble to get the work done 
as it ought to be done. I think as to the height of the chimneys 
it is set forth in the Smoke Prevention Act, what power you have 
to regulate the height of a chimney ; in Bradford, the minimum 
height is 30 yards, and we do not allow a less height. As to the 
width of streets, I think where a street exists that is 150 yards in 
length, it ought to be intersected with cross streets. As to the 
uniformity of thresholds, I don't think that is at all necessary, 
because estate owners are bound to submit plans and sections, 
showing the width and level of the street, and they are in duty 
bound to carry out these sections. Parapets I agree are xm- 
necessary. I cannot say much about Bye- Laws not been carried 
out, but I think it depends much upon the officers, 

Mr. ScRiVBN : No, no ; the authorities are to blame more. 

The Pbesident : We have Bye-Laws according to which we 
cannot have houses nearer than 10 feet to the back of another 
house, 15 feet if they are two storeys, and if it is three storeys, 
30 feet. 

Mr. Hewson : I don't beUeve that in the manufacturing towns 
of the north of England that these Model Bye-Laws can be carried 
out as regards to the stability of buildings, without increasing the 
rents of houses &r beyond what the working classes would be able 
to pay: with regard to the strength of the walls, it would add 
perhaps 50 per cent, to the cost of a cottage, as they are built to- 
day in the north of England, and 1 object to them on that account. 
I have no objection to Bye-Laws for obtaining wide, well-paved 
streets, that insist upon healthy 'sites and demand water-tight 
buildings, but I object to them interfering with the strength of the 
timbers and the walls, and it is my opinion that one-half of the 
matters in the Model Bye-Laws are not required. 

Mr. Gboss : I think if these things were left to be permissive we 
should have power to make a man put up what I believe to be fit 
for a house ; there are certain cases where such power is absolutely 
necessary. 

Mr. Hewson : Ton have power to prevent them using dangerous 
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or unfit bnildingB. These Model Bye-laws haye been made from the 
Metropolitan Bye-Laws, and in the south of England they do not 
know what we require in the nortL 

The Pbesidknt : It was stated at Dartford that no Local Engines- 
had been consulted in the matter, if there had been the Bye-Laws it 
would have been different It would be almost impossible to frame 
Bye-Laws for all places alike, and we must have Bye-Laws suited 
to the yarious localities in which they are used. 

The resolution as to the memorial to the Local Goyemment 
Board on the question of fees wad carried. 

Oeneral Business. 

Mr. Alussok proposed, and Mr. 8hethubst seconded, and it was 
carried {nem. con.), that the next Meeting of the Yorkshire District 
be held at Leeds at the latter end of April. 

Mr. Alussok moyed, and Mr. Esgott seconded, and it was 
carried {nem. con.\ that a yote of thanks be giyen to the President 
for paying so much attention to the interests of the Association and 
for his presence. 

The President briefly responded, saying that he considered it a 
duty and a pleasure to attend the Meethigs. 

Mr. Gboss proposed, and the President seconded, and it was 
carried {nem. con.), that a yote of thanks be giyen to the Mayor of 
Bradford for his kindness in placing his parlour at the disposal of 
the Association. 

The Members and friends subsequently dined together at the 
Victoria Hotel, when a number of loyal and complimentary toasts 
were proposed and responded to. 

BEADFOED SEWAGE WOEKS. 

The works are situated within fiye minutes' walk of Frizii^haU 
Bailway Station, and are about one and three quarter miles from 
the Bradford Town HalL 

The whole of the sewage of the borough, including a large pro- 
portion of water from the mills and works, is brought to this point, 
the quantity of which ayerages about 8,000,000 gallons daily. 
The outfedl sewer is 6 feet circular, and is built of 9-inch brick- 
work in cement, and has a gradient of 1 in 300. 

The sewage after leaying the outfall sewer passes oyer a series of 
catch-pits, where the heayy matter is intercepted ; it is then ran 
along an outer channel where it flows through a ^-inch screen, and 
passing underneath the building, discharges into an outer channel 



DISTRICT MEETING AT BBADFOBD. 203 

on the other side ; whilst discharging into this last-named channel, 
a stream of milk of lime constantly flows into and mixes with it ; 
this channel is always fully charged with sewage mixed with milk 
of lime ; the length of this channel is 750 feet, and the settling 
tanks occupy the same length, being 32 in number, as also do the 
filters. Between the channel and each settling tank there is a 
penstock, by attention to these penstocks, the settling tanks are 
alternately filled, and sewage is allowed to remain in each about 
twenty minutes for precipitation, after which time it is drawn off 
from the surfEtce by self-acting Talves ; the sewage is then passed 
through upward and downward filters. The filtering material em- 
ployed is coke-breeze, which is changed once a month, and which, 
after being dried, is then used as fuel. There are about 600 tons of 
coke-breeze used per annum. The quantity of lime (which is 
obtained from Skipton, and costs 12a 6^. per ton dehyered on to 
the works) used per diem is &om 6 to 8 tons, according to the 
state of the sewage. The cost of treatment in 1877, including all 
expenses, except wear and tear and interest on capital expended, 
was 11. 8a. per million gallons. 

There appears to be no detailed analysis made public, all the in- 
formation to be obtained was that the public analyst had reported 
that all the matter in suspension was removed, and the greater part 
of the matter in solution. On the day the Members visited the 
works, the effluent was perfectly clear and free from all taste or 
smeU Ucept the taste of Le, wMch was rery prominent. 

The sludge is dealt with in the ibllowing manner, viz. : — ^The 
bottom of each settling tank has a sharp fall to one comer, where 
there is a penstock constructed after the manner of a retort month- 
piece ; affcer the sewage has been drawn off, this penstock is opened, 
and the sludge, being in a very liquid state, flows through and into 
a sludge channel, which takes it into the sludge tanks at each end 
of the building ; the gradient of this channel is 1 in 80. From 
these tanks it is lifted by a bucket elevator, and wheeled on to land 
adjoining the works, where it is used solely for the purpose of 
raising the land, which is very low. With about 15 per cent, of 
moisture it is reckoned that there is an accumulation of about 
140 tons per week. Having so much land in the immediate 
vicinity that requires filling up, there has never been any difficulty 
in getting rid of the sludge. 

The total cost of the works as at present is estimated at 20,000/., 
and the present process has been in use since 1875, and is found to 
give very great satisfEUstion. 
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DISTRICT MEETING AT WOLVERHAMPTON. 

MIDLAND DISTRICT. 

The Eleyenth Meeting of the Midland District Committee of the 
Association was held in the Gonncil Chamber at Wolyerhampton 
(by the kind permission of the Mayor), on Saturday, the 27th of 
April, 1878. 

Mr. F. Ashmead, Borough Engineer, Bristol (President of the 
Association), occupied the chair, and there were also present 
Messrs. Deacon (Vice-President), Borough and Water Engineer, 
Liverpool; E. Pritchard (Vice-President and Secretary of the 
Midland District), Warwick and Westminster ; C. Jones (Honorary 
Greneral Secretary), Ealing, W. ; Gr. E. Thorns, Borough Engineer 
and Surveyor, Wolverhampton ; Cole, Hereford ; Lobley, Hanley ; 
Eayrs, Newcastle-under-Lyme ; Bayliss, Eedditch ; Allen, Stratford- 
on-Avon ; Denis, Oldbury ; Comber, Kidderminster ; White, Oxford ; 
Cartwright, Bury (Lancashire) ; Fereday, Wednesbury ; Eichards, 
Burslem; Newman, Eyde (Isle of Wight); May, Town Mailing; 
Newton, Altrincham ; Kenworthy, Handsworth ; Cross, Dewsbury ; 
McCallum, Stafford. The visitors included Aid, Hawksford, Messrs, 
Willcock (Messrs. Horsman and Willcock), Lyons, Wright, T. J. 
Bamett, Bryan, Broom, Adams (Manager of the Bamhurst Farm), 
Wolverhampton; C. Law Green, Besident Engineer, Yardley 
Sewerage Works; Marshall, Smethwick; Pewtress, Eowley 
Begis, &c. 

The Minutes of the last Committee Meeting, held at Kidder- 
minster, having been read and confirmed. 

The Chaibman said the next business was the appointment of 
District Secretary. 

Mr. Eaybs begged to move the reappointment of Mr. Pritchard. 
He was sure Mr. Pritchard was a gentleman who had taken very 
great interest in the Association, and they could not have a bett^ 
secretary. 

Mr. Cole seconded the motion. 

The Chaibman said he could very cordially support the motion, 
which was then put and carried unanimously. 
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Mr. Pbitghabd said he would certainly do his best for the 
interests of the Association, although considering that he held no 
municipal office, he had his doubts whether he was quite in order 
in 8tm taking an active part as district secretary. 

The Ghaibman said as that matter was discussed before, and 
Mr. Pritchard was then reappointed, he thought it need not be 
entered into now. 

Mr. Pritohabd, after saying he should be glad to do his best for 
the Association, as he had done already in the past, went on to say 
that he had received several letters from gentlemen who could not 
attend the meeting. One of these was Mr. B. Bawlinson, G.E., 
who had also written to Mr. Thoms and forwarded some notes and 
observations written especially, he (the speaker) supposed, for that 
Meeting of the Association, which he wishes to be read, and, if 
time permitted, discussed. He (the Secretary) had taken upon 
himself to have the suggestions from Mr. Bawlinson, and also a 
paper that had been written by Mr. Thoms on the Wolverhampton 
Sewage scheme, printed for the purpose of easy reference and dis- 
cussion. The expense would not be great, and the whole thing 
was done by the request of a number of members. He then read 
the letter from Mr. Bawlinson, and others from Mr. Angell, the 
first President of the Association; &om Mr. Bumell, who was 
unable to be present in consequence of illness ; another from the 
Surveyor to the Local Board of Health at St. George's, near Bristol ; 
and one from Mr. Palmer, Surveyor of Malvern. The Secretary 
then proceeded to read the following suggestions, which had been 
forwarded by Mr. Bawlinson. 

London, 16th April, 1878. 

To THB Association of Municipal and Sanitaby Engineers 

AND Surveyors. 

Gentlemen, — ^I cannot be vdth you in person, but I can take 
great interest in your proceedings, and beg to offer the following 
very brief remarks to your notice. 

As some of you may be aware, it is part of my official duty to 
look over plans, details, and estimates, for main sewerage and 
sewage purification-works, submitted to the General Board for 
sanction to the proposed loan. 

Some of you are likewise aware that I have prepared '* sug* 
gestions " as to maps, plans, details, and as to main-sewers, house- 
drains, and water-supply; these plans and suggestions are not 
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elaborate or complete, but are in hct, what they are called, Bngges- 
tions to be considered. They are, however, the outcome of ex- 
perience and not of mere theory. Thought has been used in their 
preparation, and I submit that they deserve thought ; not neces- 
sarily blindly to follow the rules indicated, but, rather, to master 
their spirit and purpose and mend upon them where practicable. 
Young engineers will find that no rules can be applied under all 
conditions. 

There is, however, one rule which ought not to have any excep- 
tion, namely : — That the engineer shall so design and construct 
his work that he shall be master of it and not that it shall be 
master of him. As for instance, any working parts of apparatus, 
such as cast-iron pipes and valves at impounding reservoirs, should 
not be so placed in the work as to render repairs or renewals 
impiacticabla A cast-iron outlet-pipe should not be buried beneath 
the deepest part of an embankment, nor indeed in any part of any 
embankment, but should be laid in a culvert in such manner that 
pipes and valves may be inspected, repaired, or renewed, without 
disturbing one spade-full of earth. 

Then as to main-sewers and house-drains. These have to 
remove fluids and certain detritus and other solids liable to find 
admission. Sewers and drains may therefore, at times, by im- 
proper use, or by abuse, become impeded, and it is necessary that 
the Engineer should have ready means of inspection, and that he 
should be in no doubt as to his power of inspection. Hence the 
suggestion that all sewers be laid in right lines from point to point, 
having man-holes at changes of line or gradient, and that sewers 
and drains be absolutely true in line and in gradient, also in cross- 
sectional form. A young engineer does not all at once see the 
necessity for this mode of designing and constructing, but if he 
wiU only complete one town in the manner described, he will find 
the subsequent advantages so great that he will never depart from 
the method. In ordinary towns, with populations of or below 
10,000, man-holes with man-hole covers will be suflBcient. For larger 
towns, or for streets of great traffic, there may be side entrances. 

When a sewer is in a right line and has a true invert from man- 
hole to man-hole the surveyor can be in no doubt as to opening 
down to mde-jnnctions at any intermediate pomt. And if the work 
is true in line and in form it is sound and good. And this is no 
small recommendation in favour of the principle inculcated. 

Sewer and drain ventilation is absolutely necessary ; this should 
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also be a rule without an exception, and I must caution sanitary 
engineers on this head. 

Unventilated sewers haye, over and over again, killed men as 
suddenly as a dose of pmssic acid would haye done. Concentrated 
sewage gas is deadly ; diffused and diluted sewage-gas is without 
serious danger in the open air, but will be injurious within 
dwelling-houses, hence the necessity for abundant free external 
sewer and drain yentilation« There is an amount of ignorance and 
eyen of obstinacy on this head of main sewer yentilation which is 
not only lamentable, but, in so fso: as health is injured and life 
imperilled, it is criminal. Simplicity in arrangement and con*- 
struction should be aimed at, and, so &r as practicable, patents — as 
patented forms of sewer yentilators, patented street gullies, and I 
would also say, patent sewage-traps— should be ayoided. 

In construction, the young engineer should see that his materials 
are sound, and the mortar or cement the besi Portland, or lias 
lime will enable the engineer to execute sound and enduring work, 
and concrete made with either lime will be of the greatest use. 

EarthenwiEire pipes for sewers and drains are now most exten- 
siyely used ; these should be strong, sound, and true in form, but 
the best pipes may require to be sorted and selected to ensure eyen 
and true joints. 

As to jointing sewers and drain pipes, clay is usually used. If 
the trench is water-tight and the pipes are eyenly and solidly 
bedded, well-tempered clay may be used, but in rock, grayel, or 
sand, rich Portland concrete should take the place of clay ; as in a 
dry trench clay will crack, and so cease to make a tight joint. 

At the upper ends of all sewers there shoidd be full yentilation 
and flushing power. 

At the outlets of all sewers there should be means to preyent the 
wind blowing in, and so driying sewer gases back to the town. 

Sewers may haye flat gradients, that is, small fall, and be made 
to work, but such sewers must be true in gradient line, and there 
must be water at command for flushing. 

Sewers haying steep gradients should be broken into a series of 
steps, so as to diminii^ the yelocity of flow. 

Cess-pits or catch-pits should neyer be formed on a line of a 
sewer, but, as much as practicable, silt, or road grit should be 
preyented from entering sewers, especially pipe sewers haying flat 
gradients * and small diameters. 

♦ ** Flat " does not mean a flat invert on croesHSiection, but smaU faU. 
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Bewer trenching is, in some cases, difficult work, and in all cases 
requires care. Sound looking ground should be securely stayed^ 
and loose, wet, and quick or running sand will require special 
attention, not only in opening out the ground, but in constructing 
the sewer. 

Earthenware pipes are not suitable for quicksand, unless extra- 
ordinary precautions are taken, and then there will probably be a 
crippled and irregular line of sewer constructed at great cost. In 
such cases it may be cheapest to substitute casfc-iron pipes, which 
may be of less diameter than earthenware or brick, as such pipes 
(cast-iron) can be worked full and even under pressure. 

When a pipe or brick sewer has' been laid, great care is required 
in fiUing the trenches and in drawing the iimber to prevent the 
£ei11s of earth, especially in clay ; as a set or fall of clay from the 
side of deep trenches may crush pipes, especially at the joints, and 
may even crush and distort some brick sewers. 

As sewer trenches are, for the most part, in towns, the streets 
haying houses on both sides, and as main sewers, to be of practical 
use, must be deep enough to drain basements, great care must be 
taken to prevent damage to house property. In narrow streets, 
the houses may require to be stayed as well as the trenches, and in 
some cases it may be necessary to leave all or a greater portion of 
the timber and fill in over the sewer with concrete as well. 

There will, however, be cases where discretion will dictate an 
alteration of plan by the abandonment of some specially difficult 
and dangerous route, and making the outlet for sewage in some 
other direction. This may be where the sewer would be excep- 
tionally deep, the subsoil exceptionally bad, and the house property 
in the street exceptionally valuable. 

I will offer a few remarks as to plans, specifications, bills of 
quantities, schedules of prices, and contracts. 

Plans ^ould be neatly and clearly drawn. 

The cross-sectional dimensions and the gradient being written 
on the plan of sewers, there should be a title and scale on each 
plan, as also on each sheet, and the date, with the name of the 
engineer or surveyor clearly written, so as easily to be read. This, 
as a rule, should be in the right-hand corner. Many names are so 
written that experts cannot read them, and plans are frequently 
sent out having no title, nor any scale, nor any name. 

Plans of details, such as side-entrances, man-holes, flushing 
chambers, and sewer-ventilating arrangements should be at 4 feet 
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to an inch. Larger works may be at 4, 10^ to 20 feet to an 
inch. Clear, nnderstandahle, and measurable details are desirable. 
A yonng engineer may take this counsel to heart, that unless he 
thinks his work well out, and clearly delineates it on his drawings, 
he will never be safe in his execution, or gain that which ought to 
be most dear to him, a sound reputation. He had better therefore 
consider this well at the outset, namely, that reputation and success 
do not come by accident. 

Fame goes before no man 
But follows after him. 

Specifications should be as clear and as short as is practicable. 
Stringent specifications, if contested, may prove to be the weakest. . 
A specification should be common sense. 

Bills of quantities and schedules of prices should be full, and the 
form of tender should be short and definite. 

Lump-sum contracts are not desirable in sewer and drain work, 
but payments according to a schedule of prices; there may be 
monthly payments on account and a final measur^nent. 

I am not writing an essay, but remarks as they occur, the out- 
come of experience. I have much trouble in looking over defec- 
tively prepared plans and crude, ill-understood, and ill-digested 
schemes as they are submitted to the Local Government Board for 
approval and sanction to a proposed loan. One great fact con- 
nected with the Board must not, however, be overlooked. It is 
not an office of works. . It does not undertake to devise, neither 
does it make itself responsible in any degree for the plans, or for 
the estimates which may have been sanctioned Each engineer 
and each Local Authority must both devise and execute the local 
works, and the district must alone be responsible for the local 
expenditure. The Board neither dictates as to works nor superin* 
tends works, but reserves the power of refusing sanction to a 
proposed loan, and of requiring full explanations as to failures 
in the works, or as to expenses over estimates, before sanctioning 
a supplemental loan. The reason that the Board declines responsi- 
bility ought to be clearly manifest. Plans and details may be the 
best possible ; but the ultimate result depends on daily local super- 
vision, and this the Board does not give ; neither local action nor 
local responsibility is superseded. 

All work connected with sanitary engineering should tend to 
inoi^ease of comfort, improvement of health, and lengthening of life ; 
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and 88 in this world there is no value but in and through human 
life, there are no duties of greater importance than those belonging 
to, and devolying upon, the Associated Municipal and Sanitary 
Engineers and Suryeyors of Great Britain. Every member should 
realize this, and strive, in his work, to leave the district, village, 
town, or city, better than he found it ; that there shall be money's 
worth as the result of the labour and capital expended. 

Each sanitary Engineer is, in his works, writing history which 
will be more enduring than the loftiest and proudest architecture. 
The seat of civilization may change. The strength and glory of 
England may depart, but the sewers and drains now being buried 
in the earth will remain to attest her wisdom in having provided 
for the comfort and well-being of her teenung population in the 
day of her greatest riches and power, the sites of her great seats 
of population, as now in the East, being indicated solely by 
ruins. 

(Signed) Bobebt Bawunson. 

The Ghaibmak said he did not see that there was anything to 
discnaa in tiie j^per. as it treated upou the varions sal^reiLi 
to very exhaustively. He thought, however, it was only right that 
some member of the Association should propose a vote of thanks to 
Mr. Bawlinson for the paper. 

Mr. C. Jones, of Ealing, said this was the second time Mr. Baw- 
linson had communicated with them, and it was certainly due to 
him that a note should be forwarded to him by the Secretary, 
thanking him on behalf of the members for his interesting 
paper. There might be some things in the paper which would 
strike those who were old in the work as things that had gone 
before, but there was much in it for the young to lay to heart. 
No doubt, as stated in the paper, many plans and schemes were 
drawn up without being sufficiently thought over, and in that im- 
perfect state were sent up to the Local Government Board. He 
himself had been wont to hear remarks made by Gk)vemment 
inspectors as to the crude and unworthy character of schemes that 
were sent to the office of the Local Government Board, and it was 
evident that Mr. Bawlinson was speaking of things that he had 
seen. He had much pleasure in proposing that the thanks of the 
Meeting be forwarded to Mr. Bawlinson, for the kind paper he had 
sent to them. 

Mr. Pritohabd said he had great pleasure, as Secretary for the 
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Midland Committee, in endorsing what Mr. Jones had said in 
reference to the kindness and good wishes shown h j Mr. Bawlinson 
to that Association from the yery first. It had been his pleasure 
he belieyed on the occasion of nearly every meeting to receiye a 
oommnnication from Mr. BawUnson, expressing the liveliest in- 
terest in that Association ; and the paper he had kindly sent to 
them that day, although it did not leave much for discussion, still 
it pointed to what was absolutely necessary to be acquired and at- 
tended to, and foreshadowed the difficulties that the Local Govern- 
ment Board and their inspectors had to meet with in plans sub- 
mitted for approval, and applications for loans for sanitary works. 
He had personal experience at the present time of a district in the 
north of England, where he was making investigations in con- 
sequence of tiie non-compliance with certain suggestions made in 
the paper that had just been read, and he could quite understand 
Mr. Bawlinson's feelings in calling attention to the difficulties with 
which that paper dealt. He had great pleasure in seconding the 
vote of thanks to Mr. Bawlinson for the paper with which he had 
favoured them, and for the kindness which he had always shown to 
them as a body. 

The Ghaibman also desired to say that he folly endorsed what 
had been said by the mover and seconder regarding Mr. BawUnson, 
and he had great pleasure in putting the motion to the meeting. 

The motion was then carried unanimously. 

The following paper by Mr. G. Eastlake Thoms, O.E., Borough 
Engineer and Surveyor of Wolverhampton^ was then read by 
Mr. Jones. 
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MEMORANDUM AS TO WOLVERHAMPTON 

SEWERAGE. 

By Mr. G. EA8TLAEE THOMS, O.E., BoBOueH Enginbeb 

AND SUBYBTOB. 

Mr. Senry^s Scheme. 

In September, 1854, the Goimcil instmcted Mr* B. Bawlinson, 
C.B., to prepare a scheme for sewering the borough; bnt in 
consequence of that gentleman being ordered by the Goremment 
to proceed to the seat of war as a Sanitary Commissioner, it was 
referred to Mr. D. J. Henry, C.E., the Borough Engineer, who, in 
December, 1855, submitted the scheme shown on plan marked 
" A>" by which it was proposed to drain 955 acres at the south- 
east of the town into the Stow Heath brook, at the height of 431 
feet above Ordnance datum ; also 1345 acres on the western side of 
the town, by three mains, into the Graisebrook, at Compton Boad, 
at a height of 341 feet above datum ; and 470 acres at the north- 
east, by two mains — a high and low level — ^into the Gorsebrook, at 
a height of 372 feet above datum. Mr. Henry estimated the cost 
at 50,951Z. 

Messrs. PurneU and Dangerjield's joint Scheme. 

It appears that the first serious attempt on the part of the Town 
Council to determine this question was taken in December, 1858, 
about ten years after the incorporation of the borough, when a 
Special Committee of its members was appointed to consider and 
report as to the mode and cost of eflSciently sewering the borough. 
This Committee inspected the sewage works of a number of towns, 
and were so fovourably impressed with the system (precipitation 
by lime) carried out at Cheltenham under the direction of Mr. 
Dangerfield, that they requested that gentleman to report as to the 
adoption of a similar system at Wolverhampton. In his report 
Mr. Dangerfield condemned Mr. Henry's scheme on account of the 
three outfalls, and recommended the Committee to construct theii 
sewers with one outfall, near the lock at Compton, in accordance 
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with the plaD marked " B/' prepared by Mr. E. J. PnmeH, O.E., 
who had for the last two years occnpied the position of Borongh 
Engineer. The outfiEtll sewer of this scheme would in its coarse 
have passed the lowest land in the horough, at such a level as to 
admit the drainage of the whole area of the borough. 

In August^ 1859y the Oommittee reported to the Council in 
fftYour of the adoption of the scheme adyocated by Mr. Dangerfield, 
with works for treating the sewage with lime, at or near the out- 
fall, from which the effluent water was to be discharged into the 
canal below Compton Lock, or, as an altematiye, into the 
Tettenhall BrooL Although estimated at 54,0717., the Committee 
proposed to borrow 6O,000Z. for the execution of the works ; but 
no action was taken by the Council on the Special Committee's 
report. 

Mr. Pwrn^Ws Seheme. 

Eighteen months after, in January, 1861, Mr. PumeU sub- 
mitted a second scheme, shown on plan marked ^' 0," which in all 
essential particulars corresponds wii^ that of Mr. Henry, the lines 
and directions of the main sewers and the three outfalls being 
identical. The estimated cost, however, was only 85,000Z. In 
November of the same year the General Sewerage Committee 
reported in favour of this scheme, and in January, 1862, the 
Council confirmed the action of the Committee. After the lapse of 
fifteen months, in February, 1863, Mr. Curley, C.E., of Hereford, 
having been called in to examine the levels, reported approvingly 
of the scheme, but suggested that the three out&Us should, for the 
purpose of filtering the sewage, be each raised 5 feet. The Council 
adopted Mr. Curley's report in April, and the Home Secretary was 
applied to in June for permission to borrow 37,000Z. for carrying 
out Mr. Pumell's scheme. A local inquiry was held by Mr. 
Bawliuson in December, 1863, and the sanction for the loan 
granted within a few days of the date of the inquiry. Tenders 
were obtained in October, 1864, for the first contract, but the 
Committee deferred the acceptance of any of the tenders, pending 
the settlement of certain legal questions. About this time — the 
end of 1864 — Mr. PumeU resigned, and was succeeded in the 
Borough Surveyorship by the late Mr. Anthony Morgan, C.E., 
and the three schemes were from this date virtually abandoned. 

The oidy practical outcome of the discussion, which had ranged 
over ten years, was that the sanction of the Home Office had been 
obtained for a loan of 37,000/. for sewerage purposes, but it may 
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be &irly assumed that by this time the Goimcil were alive to their 
responsibility in the matter. 

Mr, Marpan^B Scheme. 

In April, 1866, Mr. Morgan sabmitted a scheme for draming a 
greater portion of the borough (quoting from Mr. Morgan's report) 
^ into the adjoining parishes of Tettenhall and Bushbury, as also 
into the parishes of Godsall and Brewood, by gravitation, for the 
purpose of irrigating land in those parishes." Mr. Morgan's 
scheme, which was estimated at 89,8202,, was at once approved, 
and application made to the Home Secretary for permission to 
borrow an additional sum of 3000Z., making 40,000/. in all, which 
was granted in September of the same year. The scheme, as 
originally proposed and shown on plan marked " D," provided for 
the deep drainage of 2650 acres within the borough, and for the 
irrigation of 970 acres of land, 20 of these being situate within the 
borough and 950 outside the borough, about one mile north-west 
of the town. The plan marked " E " has been prepared to show 
the actual areas drained and the quantity of land which the 
Corporation have been enabled to obtain for irrigation purposes. 
It will be seen that the lines of sewers within the borough are 
identical with those proposed in Mr. Morgan's original scheme, and 
the foUowiQg brief description will suffice : — 

The south-west intercepting sewer has a length of 3 nules 
1 furlong, and is built of brickwork throughout, with a sectional 
area at its junction with the outlet sewer of 3 ft. 9 in. x 2 ft. 6 in., 
which diminishes to 2 ft. x 1 ft. 4 in. at the- summit. It drains 
an area of 1327 acres, containing 7338 houses, with an estimated 
population of 36,690. The gradients vary from 1 in 45 to 1 in 
500. 

The north-east intercepting sewer is 2 nules 4 furlongs in 
length, with gradients of from 1 in 66 to 1 in 358. It is con- 
structed of brickwork, and varies in size from 1 ft. 6 in. diameter 
at its commencement to 3 ft. 6 in. x 2 ft. 6 in. at its junction with 
the outlet sewer. Near its termination it is joined by the Stafford 
Eoad sewer, which latter is built of brickwork, 2 ft. x 2 ft. 4 in. 
and has a length of 3 furlongs, with gradients varying from 1 in 
32 to 1 in 317. The total area drained by the north-east inter- 
cepting sewer (inclusive of the Stafford Boad sewer) is 819 acres, 
containing 7201 houses, and a population of 36,005. 

The main outlet sewer is of brickwork, 5 ft. diameter, with a 
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gradient of 1 in 1760. It is 1 mile long, and drains an area of 
2146 acres, with 14,539 houses, and a population of 72,695, and 
terminates in an open duct at the southern extremity of the tanxL 

The sewers generaUy are constructed in right Imes on the prin* 
ciples recommended by Mr. Bawlioson, and are yentilated through 
openings in the manhole coyers. 

Negotiations were opened by the Committee in October^ 1866, 
for the purchase or taking on lease of about 75 acres of the 
Dunstall estate of the late Mr. Hordem, on which it was proposed 
to utilize the first portion of the sewage. Owing to their fftilure 
to come to terms, the Council, on the 8th February, 1867, 
petitioned the Home Secretary to be allowed to take the le^d under 
compulsory powers of purchase. Mr. Hordem sent a counter- 
petition, and a local inquiry was held in March by Mr. Arnold 
Taylor, which extended over three days, and resulted in a com- 
promise being effected, by which it was arranged that the Corpora- 
tion should not take any lands forming part of the Dunstall estate, 
but should be allowed to lay their main sewers through the estate, 
and acquire other easements. Shortly after this the Corporation 
agreed to purchase of Mr. Hellier the Bamhurst farm, containing 
283 acres, for the sum of 27,9 15Z., the low lands of this &rm, com« 
prising 150 acres, being included in the areas scheduled by Mr. 
Morgan as suitable for irrigation purposes. Possession was ob- 
tained at the end of 1867. In Miurch, 1868, the fium was let to 
Mr. William Taylor, on lease for seven years, and in June of the 
same year the works of the first contract were commenced, the 
foundation-stone of the sewage duct being laid by Mr. Hawksford, 
who, as chairman of the Sewerage Committee for the last twelye 
years, has, to the great advantage of the town, ably conducted the 
negotiations, and spared neither time nor trouble to ensure the 
success of the scheme. 

Sewage was first brought to the &rm in the autumn of 1870, 
and it gradually increased in volume until 1873, when the works 
in the town were completed, and the old sewers connected. On 
May 16th of that year, Mr. Morgan gauged the sewers at the 
outfall and ascertained the dry weather flow to be 1,530,038 
gallons. 

It was soon found that the arrangement by which the &xm was 
let to Mr. Taylor, on a seven years' lease, did not give satisfactory 
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results, and ou payment of 10002. dompensation to Mr. Taylor^ 
tho Committee obtained possession of the farm in Deoemb^) X873. 
. The low level land now amoimts to 200 acres, and forms a 
portion of the area of 050 acres scheduled by Mr. Morgan as 
suitable for irrigation for the purpose of his origmal scheme. Of 
the land at this level 135 acres may be characterized as of strong 
soil with gravel and sand subsoil ; of the 135 acres, 56 acres are 
cultivated and underdrained 4 feet to 6 feet deep ; 20 acres are 
cultivated without underdraining, and 45 acres are nnderdrained 
and used as filtration areas and not cropped ; 14 acres were only 
acquired last month and have not yet been dealt with ; 65 acres 
are of peat ; with gravel and sand subsoil, of this area 26 acres are 
cultivated and underdrained 4 feet to 6 feet deep ; 25 acres are 
underdrained and used as filtration areas and not cropped; and 
14 acres are only recently acquired. 

The high level land is 129 acres in extent, and the whole is 
cultivated. Of this area, 116 acres have a hght soil with gravel 
and sand subsoil, of which 30 acres are underdrained 4 feet to 
6 feet deep, and 13 acres have a strong soil with clay subsoil. The 
total area of land cultivated is 232 acres, of which 128 acres are 
underdrained 4 feet to 6 feet deep. The outlets for the high lerel 
effluent discharge into the canal feeder and Wergs brook, whilst those 
fnMn the low levd enter the Pendeford brook and canal feeder. 

r 

Works at Farm. 

These are simple, consisting of two sets of settling tanks, a set 
of filter beds, and two impounding reservoirs for storm water. The 
settling tanks are 15 feet wide by 5 feet deep, and have a length 
in the aggregate of 350 yards. They are constructed of blue 
brick in mortar, the bottoms are formed to the segment of a cirde, 
and the sides have a slope of 1 to 1. The main carriers are con- 
structed respectively of brick, cast-iron, and earthenware pipes. 

As Wolverhampton is practically a non-water-closet town, the 
sludge taken from the tanks consists principally of road detritus, 
and has therefore little manurial value. It amounts to 600 tons 
per annum, of which about 300 tons are sold to the formers at 
la. per load, and the remainder used on the &rm. 

The filter beds occupy an area of 1500 square yards, and are 
formed of blast-furnace cinders, 2 feet thick, broken to pass through 
a 2^inch ring; below the cinders, and resting on the concrete . 
floor is a bed of horse-^oe agricultural drain tiles^ 12 inches deep. 
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In tdmes of 6tonn the larger quantity of water has not time to 
pass through the filters, and they act chiefly as settling tanks. 

The impounding reservoirs, for storm water, each holds three 
million gallons : the bed in each case is the natural soil — sand and 
gravel— -dramed from 4 feet to 6 feet deep. The efliuent water 
from Ko. 1 reservoir passes through a 15-inch pipe into the 
Shropshire Union Canal, whilst that from No. 2 empties into the 
Wergs brook, a tributary of the Pendeford brook. Each of the 
reservoirs takes about six days to empty. They were not at first 
contemplated, but were constructed in 1874 in consequence of the 
Committee being ordered by the Staffordshire and Worcestershire 
Oanal Company to remove the outlet for storm waters, which up 
to this time were allowed to enter the canal. 

Mr, Morga/rCs Supplementary Scheme for Irrigating th6 High 
Land^ purchased as a portion of the Bamhwrst Farm. 

In 1873 an ingenious supplementary scheme, known as the High 
Level scheme, was carried out by Mr. Morgan, for the purpose of 
intercepting the drainage of 500 acres of the highest land in the 
borough, and conveying it by means of a 12-inch caet-iron pipe to 
a level sufficiently high to irrigate the upper lands of the Barn- 
hurst farm. Mr. Morgan estimated the population of the a^ea 
intercepted at 21,000, and the amount of dry-weather sewage at 
756,Q00 gallons per day of 24 hours, equal to 36 gallons per head, 
and that 400 acres of land would be required for the utilization of 
that volume of sewage, but no additional land at this level has as 
yet been obtained. Gaugings taken on the 24th and 25th instant 
give the dry-weather flow into the High Level system as 331,000 
gallons per 24 hours ; Low Level system as 1,544,000 gallons per 
24 hours. 

DETAILS OF COST OF SCHEME AS EXECUTED DP TO 

MARCH 25ra, 1878. 

Low Level Main Drainage Contracts .. .. £45,816 
Ditto ditto Wages .. .. 1,387 

High Level Scheme .. 6,245 

Compensation 4,444 

Town Survey 888 

Sundries 1,924 

60,704 

Land, 329a. 2r. 23p 86.710 

Works on Estate 11,524 

48,234 

Total oost of Scheme, exclusive of costs of Arbitration 

and works ordered in the Award £108,938 
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The interesty &c, on the above stun represent a rate of Q^d. in 
the ponnd, on the yalae of property assessable to the Borongb 
Improyement Bate. 

Difficulties of Irrigation. 

In treating the sewage by irrigation the Committee have to 
contend with two difficulties : the one, insufficient land ; the other, 
the noxious ingredients sent into the sewefB, chiefly by the 
galyanizers. The necessity of treating the sewage on an insuf- 
ficient area has led to serious consequences, for, in spite of the 
strictest care, unpurified sewage-water in times of storm passed 
bodily into the Pendeford brook and its tributaries without under- 
going downward filtration through the drains— wide surface irriga- 
tion does not purify our sewage. 

Actions were commenced about three years ago by the owners 
and tenants of the land abutting on the brook to recover damages, 
which they alleged had been caused by the fouling of the brook 
from sewage matter; also by the drains being blocked at their 
outlets into the brook, and by their land being flooded with sewage 
water. They also claimed compensation for the damage arising 
from the large quantity of water sent into the brook over and 
above that due to the natural ndnshed of the district. The actions 
were referred to Mr. W. Fowler, Surveyor of Birmingham, who 
awarded the several plantiffii damages amounting in all to 1880Z., 
and also ordered the Corporation to execute certain remedial works, 
the chief of which are — 1st, the deepening of upwards of four 
miles of brook course ; 2nd, the construction of a water-tight bank 
2 feet high round the farm ; 3rd, the formation of an additional im* 
pounding reservoir and settling tanks. The arbitration, damages, 
and costs, amounted to 8990Z., and the works, of which the first 
two are in progress and nearly complete, are estimated at 7500Z. 
The deepening of the brook course and construction of the storm 
tanks will be of great service to the &rm. 

In cx)nsequence of the destruction of crops of wHeat and rye- 
grass on the high level area, the Committee last year ordered the 
Borough Analyst to report on the liquids sent into the sewers by 
various manufacturers. 

As being of great importance it is here given in its entirety. 
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« 

Beport from Mr. E. W. T. Jones, F.CS., Borough Analyst, to 
the Wolverhampton Sewerage Committee, on the nature of Manu- 
facturers' Spent Acid being calculated to injure the sewers and the 
vegetation on Sewage Farm. 

29th September, 1877. 
This is in reply to the inquiry through the Town Clerk, dated 
the 23rd June last. 

I received from Mr. Broom, the acting Borough Surveyor, four 
samples of liquid on the 4th of August last, and from Mr. Thorns, 
the present Borough Surveyor, four samples on the 12th September 
instant. The samples from Mr. Broom were simply lettered A. B. 
G. D. respectively, but those from Mr. Thorns were labelled as to 
their source, to these I have added E. F. G-. H. respectively, for 
sake of easy reference. I show on an accompanying tabulation 
the results of my careful analyses. 

Each of the samples contains some iron in solution associated 
with a mineral acid known more, generally sb Muriatic Acid or 
Spirits of Salts. The purest of the samples contains iron in solu- 
tion equal to nearly \ oz. of Green Vitriol per gallon, together 
with some free Muriatic Acid, which is enough to make it destruc- 
tive to vegetation. The iron contained in the worst sample is 
equal to 27| oz. of Green Vitriol per gallon, together with some 
free mineral acid ; it is therefore capable of making an enormous 
amount of liquid pernicious to vegetable life. All the samples, too, 
contain some Chloride of Zinc, which is also particularly antago- 
nistic to vegetable growth. 

I will now proceed to answer the questions put to me, aided by 
the analyses. 

Question 1. — What is the chemical character of the fluid flowing 
into the sewers from the works usiug acid in galvanizing 
and other such manufactures ? 
Answer 1. — In galvanizing works the acid generally used is 
Muriatic, or Spirits of Salts, and then the " Spent Pickle " 
to be discharged is an acid solution of Muriate or Chloride 
of Iron ; in other galvanizing works Oil of Vitriol is used, 
and then the spent acid is a solution of Sulphate of Iron, 
known when crystallized as Green Vitriol, this would be 
the waste of tin-plate makers, who also use Oil of VitrioL 
Brass-founders use Nitric Acid or Aqua Fortis, but I do 
not imagine their spent acid is thrown away, it having a 
high marketable value, being a solution of copper, which is 
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easily i^aooverable. All the samples I have analyzed for 
this inquiry show Uie use of Muriatic Acid or Spirits of 
Salts, and I belieye are all from galyanizing works ; the 
iron present is as Chloride of Iron, bnt I show its corre- 
sponding amount of Green Vitriol, as being more generally 
known than the other salts of iron. 

Question 2. — What is the chemical character of the same finid 
when it arriyes on the Bamhnrst Farm ? 

Answer 2. — When these solntions arrive at the Bamhnrst Farm 
they are considerably dilnted, the Free Add may be nentra^ 
lized, and some of the Iron Baits decomposed by substances 
met with in the sewers, but this neutndization can only be 
very limited where a large quantity is discharged at the 
same tune. 

Question 3. — What effect will it have upon the fabric of the 
sewers? 

Ansufer 3. — The " Spent Pickle," resulting from the use of Oil 
of Vitriol, would not damage the fabric of the sewers to 
anything like the extent that Spent Muriatic Acid would, 
because this latter acid dissolves lime very rapidly, and 
forms therewith an exceedingly soluble salt. Muriatic 
Pickle being found in all the samples before us, I consider 
the Uquids are calculated to do damage to the sewers, by 
decomposing the mortar or cement, in dissolying out the 
lime, &c. 

Question 4. — ^What effect on vegetation and the land ? 

Answer 4. — ^AU soluble Salts of Iron are particularly antago- 
nistic to every kind of vegetable life. There are tracts of 
land the soil of which contains, disseminated through it, 
iron pyrites, which are absolutely barren in consequence of 
Sulphate of Iron being formed by continual oxidation of 
the pyrites. 

Question 5. — What are the best known practicable means of 
depriving this fluid of qualities destructive or injurious to 
vegetation or land, or injurious to the sewers ? 

Answer 5. — I know of no practicably cheap means of depriving 
the solutions I have analyzed of their injurious acid and 
irony properties, except by treatment with Caustic Lime ; 
this will neutralize the acid and precipitate the iron as an 
oxide, harmless to vegetation ; and I consider if this oxide 
be collected and dried, it would furnish an excellent gas 
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purifier ; the liquid reBulting from the treatment would be 
hamdess to yegetation when diluted with the other sewage. 
Although this is the only means I can suggest for dealing 
with the ^' Pickle " from the use of Muriatic Acid ; when 
Oil of Vitriol be used, perhaps the best treatment would be 
to concentrate the solutions by evaporation, and crystallize^ 
to form the Green Vitriol of commerce, value about 50s. 
per ton. Some firms utilize all their Spent Oil of Vitriol 
in this way, but such a procedure is impracticable when 
Muriatic Acid is the pickling agent, because the resulting 
Salt of Iron does not crystallize with any degree of facility 
to form an article of commerce. There appears no reason 
why all galvanizers should not use Oil of Vitriol instead of 
Muriatic Acid for pickling their plates ; the expense would 
not be greater, and I have it from a reliable source, that in 
so doing there is an actual benefit to the quality of the 
sheets. If Oil of Vitriol were generally used, the process 
of crystallization, with the production of Green Vitriol, 
would be applicable. 
Question 6. — In what way can such means be most eflFectively 
applied by the manufacturer, having regard to original out- 
lay and annual cost ? 
Answer 6.— In case of the precipitation method, the *' Spent 
Pickle " being put into a tank, Milk of Lime is added until 
the whole of the iron has been precipitated ; after subsidence 
of the precipitate, the liquid may be run into the sewer, 
and the oxide dealt with according to circumstances depen- 
dent upon its intended use. 
I show the amount of Lime required per gallon for each of the 
liquids analyzed. About 30 lbs. of Lime will be required for every 
Carboy of Muriatic Acid used, at a cost of about 2|d. per Carboy 
for Lime. 

The crystallization process simply requires the solutions to be 
concentrated to ja, certain degree by boihng in leaden vessels, the 
Green Vitriol crystals forming on the liquor being allowed to 
cool. 

Nothing has yet been done by the manufacturers, and the Com- 
mittee are averse to erecting works for the treatment of the sewage 
with lime or other precipitants at the farm, being determined to 
enforce the provisions of "The Wolverhampton Improvement 
Act, 1869," which places on the manufacturers the onus of 
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neutralizing the acids and other noxious matters before entering 
the sewers. 

Besvlts of Farming OpercUions. 
The results of the working of the farm for the past fonr years 
are as follow : — Year ending 25th March, 1875, deducting work- 
ing expenses and interest, at 4 per cent, on working capital, there 
was a profit of 645Z. on 236 acres under cultiyation, and taking 
the rent at 21. lOs. per acre (a fiedr price), we get a net profit of 
55/., equal to 4a. 8d. per acre. Tear ending 25th March, 1876, 
1049Z. gross profit on 248 acres, calculating on the same basis, we 
get a net profit of 42 9Z., equal to 34^. 7d. per acre. Tear ending 
25th March, 1877, 1008Z. gross profit on 243 acres, which gives 
a net profit of 400Z. 10s., equal to 32«. lid, per acre. Tear end- 
ing 25th March, 1878, 1205Z. gross profit on 232 acres, or a net 
profit of 625Z., equal to 53«. lOd. per acre cultivated. These 
results, considering the adverse conditions under which they are 
obtained, are not a httle remarkable, and give substantial evidence 
of the energy and ability of the taim baihff, Mr. Adams. 

Areas in the Borough not Sewered. 

One-third of the borough is as yet unsewered, and of this area 
782 acres — comprising 141 acres at the south-east and 641 acres 
at the north and west — cannot drain into the existing system. 

In the Merridale and Newbridge districts — part of the area of 
641 acres unable to drain into Mr. Morgan's system — the number 
of villa residences is rapidly increasing. The sewage of a portion 
of the former district is at present conveyed by an old sewer and 
discharged direct into the Graisebrook, at the Compton road bridge, 
whilst the latter district is temporarily sewered through a settUng 
pit into the Staffordshire and Worcestershire Canal, but the Canal 
Company may at any time order the removal of the outlet sewer. 
The Sewerage Committee are of opinion that the time has arrived 
for considering the question of an efficient system of drainage for 
these districts, and have instructed the writer to report on the 
subject. 

Instead of preparing a scheme for sewering the borough to the 
lowest of the three natural outfalls — that to the west of the town 
near Compton — and then looking for land on which to utilize the 
sewage, it is evident from his report, dated April 10th, 1866, that 
Mr. Morgan ^rs^ selected the irrigation area, and then laid out his 
system of sewers with the object of bringing the sewage to that 
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ana, for ike report oommenoes by stating, '^ I have surreyed the 
lands on the north-western side of the borough, in the neighbour- 
hood of the Antherley junction, with a view of ascertaining the 
praddcabiUty of utilizing the sewage of the borough in that direc- 
tion/' and goes on to say that *' the area that I consdder may be 
drained into the adjoining parishes of Tettenhall and Bushbury, as 
also into Ae parishes of Oodsall and Brewood, by gravitation, for 
the purpose of irrigating land in these parishes, is 2650 acres/' ^ 
And it is further evident from the fact that Mr. Morgan's inters 
eepting sewers, in converging in the direction of the &rm, meet 
and join the main outfoll sewer at a height of 25 feet above the 
ground level of the lowest natural outfall, at a distance therefrom 
of about a mile and a half. 

It will be ultimately necessary to take a considerable quantity 
of sewage to the south-west of the town, to be utilized on land in 
that direction, and the writer is of opinion that the whole of the 
town should have been sewered into one system, laid out somewhat 
on the lines of the sch^ne recommended for adoption by the 
Special Sewerage Committee, and shown on plan marked " B ;" 
but that, instead of providing an outfall at Compton lock and 
erecting sewage works there, it should have been taken to the 
the neighbourhood of Orton, a distance of four miles ; or even to 
Highgate Common and the adjoining district, a distance of eight 
miles, where an unlimited quantity of suitable land might have 
been obtained on advantageous terms. 

A discussion followed the reading of this paper. 

Mr. White : There is one question I should like to ask. I see 
it is stated in the paper that Mr. Fowler, Surveyor of Birmingham, 
adjudged that the Corporation of Wolverhampton were liable to 
execute certain works below their farm, of scouring, deepening, and 
widening the brook course. My question is. Whether it was ascer- 
tained that the Corporation were legally liable to do these works ; 
or whether, to make the question more general, any corporation is 
liable for the flooding of lands below their sewage farms by reason 
of the influx of water into their drainage over and above the ordi- 
nary rainfall. I think that is an interesting point. I don't know 
whether Mr. Thoms can give us any information on that point. 

Mr. Thoms here iiitimated that he would hear all the questions 
first, and then reply to them in their order. 

Mr. Eaybs: T should like to ask whether the Wolverhampton 
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Improvement Act, 1869, which "places upon the mami&ctnrers 
the onus of nentralizing the acids and other noxious matters from 
their works before entering the sewers," is now in force, seeing that 
the Eiyers Pollution Act allows manufiax^turers to discharge their 
acids into the sewers providing they are not injurious to the public 
health ? 

Mr. Deacon: Perhaps Mr. Thorns will give us the depth of 
the high level syphon pipe below the outlet at the farm. I should 
also like to ask whether that sewer, with the almost flat gradient 
of 1 in 1760 yards, deposits any silt, or whether it requires 
flushing ? 

Mr. Newton: In Mr. Thoms's paper there is the expression 
" Wide surface irrigation does not purify our sewage." I would 
ask whether this is solely due to an insufficient area, or to the 
fiEict that the ground is not properly drained ? The question is, 
whether the writer of this paper will give us any reason why a 
system of wide surface irrigation will not purify the sewage? 
Whether, in fact, it is due to a limited area or that the land is not 
properly drained? 

Mr. Pbitohaed : There is one paragraph in the paper as to the 
working of the farm. I think it is now two years ago that con- 
siderable interest was manifested in the country by the statement 
that the sewerage farm at Wolverhampton was a source of profit to 
the Corporation. That was denied by some gentlemen who pro- 
fessed to have some knowledge of the matter, but now we have it 
on the authority of Mr. Thoms that there is a profit after paying 
or allowing for rental. What is put down is no doubt a fair price, 
but it is not shown in the paper whether or not any allowance is 
made for interest on the original outlay and working capital. This 
is a very important point, because, generally speaking, we have 
been led recently to look upon the utilization of sewage as not 
being so beneficial as it was at first prophesied or predicted that it 
would be. There is another point that affects the ventilation of 
sewers. We are told in the paper that the ventilation adopted here 
is by means of the open system to the streets, and I would like to 
ask what has been done in reference to house drainage connections, 
and whether a similar system of ventilation has been observed with 
respect to '* wing " drains or private connections ? 

Mr. Jones : The question which Mr. Newton has put just now 
I would also put. The point raised is the more striking, inas- 
much as Mr. Thoms in his paper states, ** Wolverhampton is prac- 

Q 
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tically a non-water-cloeet town.** That adds still more to the dif- 
ficulty alluded to by Mr. Newton. For being a non-water-closet 
town, there is little more than the overflow of cesspools to deal 
with. It occurred to me whilst reading this paper that we have 
no data as to the term of years for which the sums of money 
mentioned are borrowed ; and it is a matter of interest to ascertain 
whether the money is borrowed for a term of twenty, thirty, forty, 
or fifty years, as knowledge on this point would somewhat influence 
our calculations as to profit and loss. I find in that portion of the 
paper referring to this point that you (Mr. Thorns) allow 4 per 
cent, for interest on capital, but there is nothing mentioned with 
respect to the repayment of the principal sum, whether that is in 
any way taken into account or not I cannot tell. Of course that 
question arises in connection with the other question of the length 
of time oyer which the repayment of the money borrowed is ex- 
tended, whether twenty, thirty, forty, or fifty years, and depends 
upon whether you have reckoned the repayments of capital as a 
deduction from profits. Our friend Mr. Pritchard is, I know, very 
anxious to prove that large profits may be made out of sewage 
farming, but we want some dear data upon which to make our 
calculations. 

Mr. Pbitohabd : If I may be allowed to interrupt, I may say 
that I had intended calling attention to the sewage farm near 
Leamington. It is a fiarm belonging to the Earl of Warwick. I 
made a statement at Portsmouth, and I was taken to task by the 
Mayor of Portsmouth, as to whether that farm did or would return 
a profit to the owner. Here is a letter I have received from the 
agent to the Earl of Warwick, Captain Fosberry, in which he 
says: — 

'^ You ask me what the result of last year's operations on Lord 
Warwick's sewage farm has been. I am glad to be able to tell you 
that after paying the rent of the farm, a payment of 450Z. for the 
sewage to the Corporation of Leamington, and interest at the rate 
of 4 per cent, on the whole of the capital invested in the under- 
taking, there is still a good balance in hand representing a dear 
profit. As you are well acquainted with the maimer in which the 
farm is laid out, I need hardly tell you that this success has been 
attained mainly from having expended comparatively so small a 
sum in the levelling and laying out beds, &c. A great deal of 
money has been wasted on other farms in this way, and I am con- 
vinced from experience that a sewage farm cannot pay if it is 
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burdened with the extravagant outlay which has been thought 
necessary in laying out many of the farms now in operation/' 

That letter (continued Mr. Pritchard) was my reason for calhng 
attention to the question of profit in connection with the Wolver- 
hampton farm, as that and the one of Colonel Jones at Wrexham, 
together with Lord Warwick's, appear to be the only three that 
do show any profit, and that is the most interesting subject at the 
present time. We had begun to look upon these sewage farms, 
if they paid their own expenses as satisfactory, or even if carried on 
at a slight loss. It is well to explain that this farm at Leamington 
is a stock farm, and not an ordinary sewage farm. It is eminently 
adapted to receive the sewage ; the land is of a very favourable de- 
scription, and they have some of the best stock imaginable upon it. 

In reply to a member, Mr. Pritohabd added : The land is all 
treated with sewage, and in this sense — it is broad irrigation. 
There is a minimum percentage of sewage upon the greatest per- 
centage of land, and I believe that represents some 300 acres 
which receive the sewage of a population of 20,000. 

Mr. Jones : Then we may take it that is the highest class of 
high farming. We don't want to put a false interpretation upon 
irrigation, but this ferm is highly favoured, and being a stock farm 
everything is produced upon the farm to put into the ground, and 
I take it that everything that is produced is put upon the backs of 
the beasts. Therefore everything is done to produce the highest 
results. They have no carting to market, but take the produce on 
four legs. 

Mr. Kenwobthy : I find in this paper that the whole of the 
rainfall of these 2000 acres goes into the 5-feet culvert. If that is 
so, I should be glad to know if there has ever been any flooding, or 
if the whole of the rain&U is dealt with on the fann, or if th^; is 
any outfall ? 

Mr. Thoms : Mr. White asks, Are we liable for the extra quantity 
of water brought into the brook by reason of our taking the drain- 
age from one drainage area into another district ? In other words, 
whether we are legally liable for bringing an excessive quantity of 
water into the brook beyond that of the district ? 

Mr. White : My question was really whether it was ascertained 
if the Corporation is legally liable to this extent, or whether the 
legal liability was overlooked ? 

Mr. Thoms: The legal liability was not decided. The matter 
was referred to Mr. Fowler, a land surveyor of Birmingham of 

Q 2 
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some eminence, who gave his award in favonr of the plaintifib. 
That being the case, we may be said to be liable, but we have never 
admitted our legal liability. The matter was referred to a surveyor, 
and you could not expect a surveyor to give a legal decision. Of 
course there were other points considered. For instance, there was 
the fjBUit that the land drains were blocked up by noxious matters 
in consequence of the sewage being allowed to overflow unpurified 
into the brook* 

Mr. Whitb : Was it not proved that the overflow was caused by 
this brook not being scoured out by the persons whose land it flows 
through ? 

Mr. Thoms: Clearly the brook had not been cleaned out for 
some years, and we have now done it under Mr. Fowler's award. 

The Chaibman : I am afraid this question of liability will not 
help you in the matter. 

Mr. Thoms: With respect to Mr. Eayrs' question as to the 
manufacturers and the Bivers Pollution Act, I am not able to 
speak about the Eivers Pollution Act at all ; but our own Local 
Improvement Act is in force, and by that all manufacturers are 
compelled to use the best-known scientific and practical means for 
neutralizing the acids and other noxious matters of that kind before 
allowing them to enter the Corporation sewers. That is what they 
have not and are not doing. I think what they wish is that we 
should neutralize the acids at the &rm, and that the Committee 
are determined not to do. 

Mr. Eaybs asked whether the Bivers Pollution Act would not 
neutralize the Local Act. 

Mr. Thoms: I cannot say. With regard to Mr. Deacon's 
question as to the depth of the syphon pipe below the outlet, it is 
36 feet 

Mr. Deacon : Do you have any deposit in the cast-iron pipes 
which have to be flushed out by special means ? 

Mr. Thoms : Provision is made at the bottom of the syphon pipe 
to' flush them. 

Mr. Deacon : Is it necessary to use that ? 

Mr. Thoms : Yes. With occasional flushing the syphon is found 
to answer extremely well. As to the main outlet, which has a fall 
of 1 in 1760, or 1 yard in a mile, there is a deposit, but it is 
carried away by the storm-water, and is self-flushing. Mr. New- 
ton's question is as to wide surface irrigation. There are two 
reasons why wide surface drainage does not answer. The first is« 
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as I haye shown in the paper, that we have only a third or a fourth 
of the land we ought to have for the purpose of dealing with the 
immense quantity of sewage sent down from the town. The 
second question is replied to in the report of the Borough Analyst 
which I have embodied in my paper. The sewage contains a large 
quantity of matters in solution, tiie nature of which will be under- 
stood by reference to the Borough Analyst's report. I may reply 
that the system of wide surfeice irrigation does not answer, because 
of the insufficient area of land at our disposal, and also on account 
of the composition of the sewage. I might here deal with Mr. 
Jones's question, as following yery naturally that of Mr. Newton, 
but I don't think I can say any more than I have said already. 

Mr. Jones : The same reply will satisfy my question. 

Mr. Thoms : Mr. Pritchard and Mr. Jones alluded to the ques- 
tion of interest on capital outlay. Of the money you see put down 
in my paper as the total cost of our scheme — 108,OOOZ. — 30,000Z. 
has been borrowed at 4 per cent, as a perpetual mortgage on the 
farm. 

Mr. Jones : There is no capital repaid ? 

Mr. Thoms: That will never be paid off. It is a perpetual 
mortgage of 30,000Z., borrowed under a special clause in the Local 
Act. The residue of the capital has been borrowed for the purpose 
of making the sewers and other works on the farm. That is 
borrowed on terminable annuities, the capital and interest repayable 
in thirty equal annual instalments, at about 6^ per cent, on the 
original money borrowed, amounting to 49002. per year, for thirty 
years. That is, the capital and interest in thirty annual payments 
of that amount will all be paid off. As to the profits on the farm, 
these are calculated in this maimer. We cultivate a certain area of 
land, and I allow a sum of 21. 10a. per acre as a fair price for rental. 
Then I allow for working expenses and Interest at 4 per cent, on 
working capital, not interest on the money for the purchase of the 
farm, or for the outlet works for bringing the sewage from the 
town to the farm. If we take the interest on the capital expended 
in the purchase of the farm and on the works at the farm into our 
consideration, there would be a loss of something under lOOOZ. per 
year. 

Mr. Deacon : But you must have sewers ; you need not include 
the cost of the sewers at all. 

Mr. Thoms : I think the results are calculated upon a fair basis. 
With respect to Mr. Pritchard's question as to ventilation. The 
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ventilation of the main sewers is open to the streets through 
openings in the man-hole coyers. As to the house drainage, that is 
specially provided for in our Local Act. There complete provision 
is made. We require all soil pipes to he ventilated^ and every 
vring drain to be ventilated. 

Mr. Pritohabd : That means open ventilation. 

Mr. Thoms : Yes, above the eaves of the houses. Next I come 
to Mr. Eenworthy's question as to the rainfall Provision is made 
for receiving a certain quantity of rainfall into the main sewers. 
By overflows into the brook course, only a portion of the rainfall 
reaches the farm. But even that is a serious item, because we 
have to deluge our crops and do serious injury in many ways 
rather than let it go into the brook course. I think the b^ 
system would be that which is known as the separate system, and 
that this is just such a town as would be well suited by the appli- 
cation of that system. 

Mr. Eenwoiltht : But you have had no complaints as to the 
overflow ? 

Mr. Thoms : Not that I am aware of. In one case of overflow 
we have to allow the tenant of the land on which our overflow 
goes the privilege of using our sewage at any time of the year 
when he wants it without payment. 

The Chairman said, he was sure they were all very much 
obliged to Mr. Thoms for his paper, and for the explicit answers 
he had given to the questions put. 

Samples of sewage from the Corporation £6Lrm, in its various 
stages of filtration, were then exhibited and explained by Mr. 
Thoms. 

Mr. Jones said, a council would shortly be held, at which would 
be discussed the question of the Bye-laws. It was very important 
that they should know what course the various Local Boards 
were adopting. He believed the Model Bye-laws were sent 
to all the Local Boards in the kingdom, and he sent out a 
circular asking what could be done, but he had received very few 
replies. Mr. Angell had replied that his Board were adopting the 
Model Bye-laws subject to the Local Government Board fixing the 
fees. The question did not aflFect the larger corporations, but it 
affected the small ones and Local Boards. He had no doubt they 
would in the end adopt a similar scheme to the Stratford scheme, 
and fix the fees something like those of the Metropolitan Board 
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in London. He should think that in another week or ten days the 
members of Council would receive a circular calling a meeting. 

After a little discussion relative to the printing of the Pro- 
ceedings of the Association, 

The Ghaibmak said he had great pleasure in announcing the 
formation of another district down in his part of the country, Mr. 
Boulnois, of Exeter, being the Secretary. That gentleman, he was 
sure, would be pleased to see any members from this district 
present at the next meeting of his Committee. 

This concluded the proceedings in the Council Chamber, and the 
members then proceeded on a visit to the Corporation Water- 
works at Tettenhall, and the Sewage Farm at Barnhurst. 

THE COEPOEATION WATER WOEKS AT TETTENHALL. 

The members and friends were conveyed in brakes from the 
Town Hall to the Waterworks Pumping Station at Tettenhall, 
which stands in an elevated position some two and a half miles 
from the centre of the town. On the bank of the reservoir they 
were met by Mr. Lyons Wright, the Borough Waterworks 
Engineer, who gave the following explanation: — 

Our source of water is at Cosford, a distance from here of seven 
miles. At that place we pxmip the water yielded by a 24-inch 
bore hole, and also from the river Worf, a tributary of the river 
Severn, in about equal proportions. This water is pumped 
into the Tettenhall reservoir, from which it is again pumped into 
the town by the engines at Tettenhall. There is a reservoir at 
Goldthom Hill, the highest part of the borough, which acts as a 
surface reservoir, the town being supplied from the rising main, 
and the balance going into the reservoir at Goldthom Hill. The 
depth of the bore hole at Cosford is between 900 and 1000 feet. 
About half of it is 24 inches in diameter, and the remainder 
15 inches. The bore hole is in the new red sandstone, then the 
conglomerates, then the calcareous breccia, which in this position 
was of the unusual depth of 100 feet. In the conglomerates 
there was a parting of marly rock about 30 feet thick and perfectly 
impervious to water. We left off boring in the lower soft red 
sandstone, a rock very full of water, but not giving much addi- 
tional artesian force. The water rising from the well is a little 
over 800,000 gallons a day at the pumping level. The water of 
the river is admitted to mix with the bore-hole water, in such 
quantity as is required to complete the whole supply, by an 
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antomatio regulating Yalve, so that no more of the river water is 
used than is alsolntely required^ the whole of the bore-hole water 
being first used. We have had an artesian well 100 yards in depth 
from the time of the construction of the works, with a 10-inch 
hole for a certain distance, and then 7-inch. That has been 
deliyering 140,000 gallons a day for some years past. Arrived at 
Tettenhall the water rises in the bottom of the reseryoir, and 
thence passes under where we are standing, through strainers, to 
the engines, which pump it from here through the town to Gold- 
thorn HUl. 

A Member : Is the river water sufficiently pure at all seasons to 
admit of its being used ? 

Another Member : Where is the river water taken from ? 

Mr. Wright : From the Worf, a tributary of the Severn, which 
runs into the Severn at Bridgnorth. The water in the river is 
very nearly of the same quality upon analysis as the well water : 
it is entirely supplied by springs. There are a good many springs 
about on the upper Worf in dry weather. No doubt after heavy 
rains it softens much, but after there have been heavy rains there 
is a large quantity of water in the river, and then because it is 
dirty we pump slowly. There is no town upon the upper Worf of 
any size — there are a few &rmhouses, and we wateh them care- 
fully, making periodical visitations to keep the sewage from the 
fold yards, privies, &c., from the river. 

A Member : Is there no sheep- washing ? 

Mr. Wright : Not on our river. The worst things are some 
large pools, which Dr. Ballard said grew a great deal of impurity 
in the shape of rushes. The river is some 10 or 15 feet below the 
Tettenhall engines. There is much of the town that could be 
supplied by gravitation if necessary, but we supply it by pumping. 
The average daily consumption is 2,000,000 gallons ; average per 
head, 18. 

After a few more observations from Mr. Wright, the company 
adjourned to the adjacent engine-house to see the pumping ma- 
chinery, being accompanied by Mr, Wright, who again kindly gave 
the necessary explanations. The largest engine is a Gomish engine, 
and pumps the water from the Tettenhall reservoir. In the same 
building are two small bull engines, one of which is a " stand-by," 
to be used when the larger one is stopped for cleaning or repairs ; 
the other one being used to pump the water from a well beneath, 
which well is exhausted by six hours' pumping every day. 
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The company afterwards inspected the boiler-rooms, and varions 
desultory questions as to the consumption of coal, &c., were put to 
and answered by Mr. Wright. 

THE COEPOKATION SEWAGE FARM. 

Leaving Tettenhall, the party re-entered the vehicles, and were 
conveyed to the Barnhurst Sewage Farm, the nature and pecu- 
liarities of which were fully explained in the paper read by Mr. 
Thorns, and discussed at the morning meeting. Mr. Thoms, who 
was present, pointed out everything of interest, and the valuable 
nature of the information imparted was fully appreciated by all the 

visitors. 

THE DINNER. 

Aft^r thoroughly inspecting the farm, the company returned to 
Wolverhampton and dined together at the Star and Qarter Hotel. 
The Mayor of Wolverhampton, Mr. D. Kendrick, presided. After 
the loyal toasts had been given by the Chairman, 

Mr. AsHMEAD, the President of the Association, gave the toast of 
the " Municipal Corporations of the Country." He said he thought 
they were all well aware of the importance of these institutions, 
and that they could not do very well without them. Some of those 
present at all events were very intimately associated with n^unicipal 
corporati(ms, and for his own part, he could speak from a long 
service with the Bristol Corporation, extending over twenty-seven 
years. He thought that very well both for the Corporation and for 
the Surveyor. 

The Mayob, in responding, said that the municipal corporations 
of England were of such an extensive character, that he felt some- 
what at sea to know how to do the toast the justice which it de- 
served, and he therefore thought he must conQne himself to the 
lesser responsibility of expressing his acknowledgment on behalf of 
the Corporation which he represented. As far as his own experience 
went since he had held his present responsible post, it had always 
been gratifying and consoling to him to find that the officers con- 
nected with the Corporation were always ready to render him 
assistance to any extent which he might require. This being the 
case his office was a very easy and a very pleasant one indeed. He 
congratulated the Members of the Midland District Association 
upon that day's meeting, for he regarded their Association as one 
highly deserving of the appreciation of all the corporations of 
England. He believed that they would really and truly be very 
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badly off but for snch Associations, whose object was to bring alx>nt 
improvements oondnciYe to the health and beneficial to the social 
condition of the people. He had had a very short acquaintance 
with their Association, bat he found that in its ranks were some of 
the most intelligent and enUghtened men of the day ; and althongh 
it was a young Association he doubted not that it had a brilliant 
future before it He was sorry he had been unable to attend their 
morning meeting. He had meant to be present, because he should 
have greatly enjoyed hearing the papers which were read, and 
which he was fully convinced contained much instruction. As 
Mayor of the borough, he congratulated the District Committee on 
having met in Wolverhampton. He begged to give them a hearty 
welcome, and he hoped that the town might be favoured with their 
presence another year. He trusted the Association might year by 
year become more prosperous, for he was sure that its prosperity 
would be an advantage not only to this district, and not only to 
municipal corporations, but also to the counties and to the whole of 
the country. His Worship concluded by proposing the toast of the 
'* Association of Municipal and Sanitary Engineers and Surveyors," 
coupling with the toast the name of Mr. Jones. 

Mr. Jones, in responding, said he felt extremely gratified to the 
Mayor for the kind manner in which he had referred to their 
Association. One of the great features in connection with their 
Association was the fact that it brought together members of a 
great profession who had hitherto been strangers to each other. 
The necessity for such introductions was in fact the origin of the 
Society. For many years sanitary engineers and surveyors had 
been working, comparatively speaking, in the dark. Each one did 
not know what his next-door neighbour in fact was doing, and so 
they were groping their way, each following the bent of his own 
sweet will, sometimes right and sometimes wrong, but with little 
help from their surroundings. The consequence was, no doubt, 
that many of their works were inefficient, or at any rate were 
not marked by the skill which might have been shown had their 
constructors rubbed shoulders one with another, as they might have 
done, and so gathered those hints and helps from each other which, 
as impartial men, they were all happy to give and to receive. That 
state of things to which he had, been alluding had all passed by; 
and he could say that he had derived more benefit during the last 
four years from the associations he had made, the friendships he 
had formed, and the help he had received in connection with the 
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Society than he had in the previous twenty-five years during which 
he had heen engaged in sanitary work. From this point, and he 
took it as one of the highest points in connection with the Associa- 
tion, he was glad the Association had been formed, and that it had 
been based upon the 'principles of self-help. He quite appreciated 
the Mayor's idea that the work which was being carried out by 
those who were the servants of the municipal corporations and local 
boards were of no mean order. It was a work which had to do 
with the moral prosperity of the world, and was lifting it out of the 
mud of ignorance, and almost of superstition, into which it had 
fallen, and elevating it to the high platform of science. In con* 
nection with these sanitary matters much had been said about dirt, 
but hitherto people had been grovelling in much worse dirt, the 
dirt of ignorance, which was the worse dirt of all. Through the 
mud and dirt of their sewage farms, however, much was now being 
found out. Their medical officers and their municipal corporations, 
and their great men both in and out of the Houses of Parliament, 
were turning their attention to these points, which were so pecu- 
liarly at the present time points of interest. He said, with deference 
to other societies, that none had a work more calculated to bring 
about the well-being of all than the work that the surveyors of the 
municipal corporations and local boards had to carry out. Not to 
multiply words, he would briefly say he was glad they had met in 
Wolverhampton. That was his first visit to the town, as no doubt 
it was the first of many others in that room. They had met with 
a most hearty reception, and had witnessed a gathering which was 
a credit to the Secretary of the Midland Counties District. He 
trusted they might have many such meetings, and that on some 
future occasion they might again have the presence of the Chairman 
of that evening. Perhaps in the course of another year or two 
they might come to Wolverhampton again, and they would then be 
pleased to see not only the Mayor but also other members of the 
Council who were interested in sanitary matters present with them. 
He begged to express the thanks of the Members to his (the 
Mayor's) esteemed servant for having given them so much infor- 
mation and instruction respecting the sewage farm. That infor- 
mation had been of an extremely valuable character, and reflected 
the highest credit upon Mr. Thoms as the Corporation Engineer, 
and also upon the Municipal Corporation of Wolverhampton, who 
were supporting him in the great work which he had undertaken. 
Mr. Deaoon, who was received vnth applause, said that he 
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thought he ought to pre&ce his remarks by a qnotatioii which a 
witty noYelist had put in the mouth of a certain old woman, '^ He 
says it as shouldn't/' for he thought it would be difficult to £nd 
any body of men who might more fairly say to themselves that 
their duties were of a responsible nature than the gentlemen 
belonging to that Association. He thought also that they would 
not be charged with too great egotism, if in the presence of any of 
those gentlemen whom they immediately served, and through 
whom they served their country, they should express their senti- 
ments in that respect, for he was satisfied that if they did not each 
of them believe that they held responsible positions, they wonld 
not give to those positions the thought which was necessary to 
success. It had devolved upon him to propose the toast of the 
Mayor of Wolverhampton ; in doing so, he felt he was asking the 
company to drink the health of a gentleman who represented a 
town which had at heart the most perfect fulfilment of the ends 
towards which their duties pointed. Speaking generally, they 
could say that of all the municipal corporations of this country, but 
certainly in different degrees, and judging from what they had 
seen that day, they could not, he thought, fetil to be satisfied that 
the Corporation of Wolverhampton was setting its face, and its 
discussions, and its decisions, in the right direction in sanitary 
matters. 

The toast was enthusiastically honoured. 

The Mayob, in responding, said that to hear his health given at 
a meeting of M^embers of such an Association made him feel elevated 
above his ordinary municipal calling. Mayors, as they well knew, 
had many municipal children to nurse. In Wolverhampton they 
had their streets, their waterworks, and their park scheme, and 
several other projected works of improvement. There were also 
several other children to nurse, but he thought none of them re- 
quired so much attention as those of a sanitary class. These re* 
quired, he must admit, a great amount of care and anxiety, but 
when they had an engineer so well up in the duties as was Mr. 
Thoms, the minds of the municipal authorities might be set 
tolerably at rest as to the welfare of their bantlings. He knew 
that such a meeting as they had held that day must be a great 
assistance to their Borough Engineer, for, however much he might 
know, he could still learn more from such a gathering and from his 
connection with the Association. 

Mr. Pbitghabd next said that the toast he had to propose was 



MIDLAND DISTRICT MEETING. 237 

one which gave him infinite pleasure. It was the health of Mr. 
Thorns, the Borough Engineer. Although Mr. Thorns was a 
recent addition to their Association, judging from what they had 
seen of him that day, he was a very promising Member, who would 
be making his mark amongst them. As the Secretary for the 
Midland District, to which fact allusion had been so kindly made 
by the General Secretary, Mr. Jones, he (the speaker) felt that in 
organizing a meeting of their Members, much depended upon the 
assistance given by each individual Member, and in that respect he 
had everything to be thankful for. He could assure them that in 
the present instance every assistance that was possible to be given 
had been given by Mr. Thoms. At a very short notice he called 
upon Mr. Thoms to make provision for their reception in Wolver- 
hampton. That gentleman responded most heartily. He was 
perfectly satisfied in knowing that he had a duty to perform, 
and he thought the Members would agree with him in saying 
that he had ably performed it. The compliment paid by Mr. 
Jones was well deserved. The paper submitted that day was a 
very good one, and that he felt satisfied they would all agree in 
thinking contributed certain information with respect to sanitary 
matters in that part of the district which was very interesting. 
The works that they had seen that day, not forgetting Mr. 
Thoms's able predecessor, a gentleman he had been personally 
acquainted with, appeared to have passed into the hands of 
one who was thoroughly able to manage them. That augured 
well for the prosperity of sanitary matters in the borough of Wol- 
verhampton. He took that opportunity of thanking Mr, Thoms 
for what he had done on behalf of the District Committee, and at 
the same time of proposing his health, and expressing a hope that 
he might long Uve to be a Member of that Association. 

Mr. Thoms, who was much applauded on rising, replied in a 
brief manner, simply expressing his thanks for the kind and cordial 
reception of his name, and his pleasure that what Uttle he had 
done had met with the satisfaction of the Members. 

Mr. Jones next proposed the health of Mr. Lyons Wright. 
He said that on visiting the Waterworks that afternoon, the 
company were met by that gentleman, and as General Secretary 
of the Association, he (Mr. Jones) took that opportunity of ex- 
pressing their thanks. Mr. Wright had so courteously received 
them, and had given them much valuable information in the most 
willing and gentlemanly manner, that he thought it was only due 
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that an expression of thanks should come from one representing 
not only the Midland District, but the whole of the Association. 

Mr. Wbight said he was glad that anything he had done had 
been of any service, and he regretted exceedingly that time did not 
allowed the Members of the Association to visit the whole of the 
waterworks belonging to the Corporation, especially that they were 
prevented fix)m visiting that more important part of the water- 
works which lay farther afield. 

The toast of the Press having been honoured and responded to 
by the representatives present, 

Mr. Thoms proposed the health of the Vice-Presidents of the 
Association, referring particularly to the debt which he owed to 
one of them, Mr. Deacon, for the instruction imparted to him when 
in that gentleman's office. He was a man who had invented im- 
provements of all kinds in connection with tramways, waste of 
water — which was a matter of vital importance to all corporations — 
and other sanitary works. He was a man of whose presence 
amongst the Members of that Association they might well feel 
proud. 

Mr. Deacon and Mr. Peitohard having each briefly responded, 
the proceedings terminated. 
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DISTRICT MEETING AT SOUTHPORT. 

The Eighth Meeting of the Lancashire and Cheshire District 
Committee of the Association of Municipal Surveyors was held, by 
the kind permission of the Mayor, at the Town Hall, Southport, on 
Friday, 24 May, 1878. 

There were present F. Ashmead, President; J. Lemon, Past 
President; Or. F. Deacon, E. Pritchard, A. W. Morant, Vice- 
Presidents ; T. C, Thorburn, Birkenhead ; J. Lobley, Hanley ; J. T. 
Lea, Wallasey ; W. Battin, Aston Manor, Birmingham ; J. Cart- 
wright, Bury ; J. MitcheU, Hyde ; W. H. Wheeler, Boston ; J. 
Proctor, Bolton ; J. H. Smethurst, Sowerby Bridge ; J. Wilson, 
Bacup; J. M. Jones, Chester; A. G. McBeath, Sale; J. Banks, 
Eendal ; E. Knowles, Accrington ; E. Vawser, District Secretary ; 
— Elsley, Bebbington ; G. Biddle, Bootle ; J. H. Burton, Auden- 
shaw ; T. Sunderland, Blackpool ; H. Eoyle, Stretford ; T. Longden, 
Warrington, 

The Minutes of the last Meeting were read and confirmed. 

On the motion of Mr. Pritchard, seconded by Mr, Lemon, E. 
Vawser was re-elected District Secretary, subject to his being 
quaUfied by the Council of the Association, he having become dis- 
qualified as a Member according to the Eules of the Association. 

The following paper, compiled by Mr. W. Crabtree, Borough Sur- 
veyor, on the Main Sewerage of Southport, was then read by the 
Secretary, Mr. Crabtree being unfortunately absent in London on 
the business of the Corporation. 
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DESCRIPTION OF THE MAIN OUTFALL SEWER 
OF THE BOROUGH OF SOUTHPORT. 

By W. CRABTEEE, Assoc. Inst. C.E., Borough Sueveyob, 

SoUTHPORT. 

SouTHPORT is a modem town, of remarkably rapid growth. Local 
government was inaugurated by the Southport Improvement Act 
in 1846, when the population was about 4000; in 1861 the 
census returns give a population of 8940 ; in 1871, 18,086 ; and 
at present date by computation the population is about 32,000. 

There were 234 iuhabited houses in 1831 
592 „ „ 1841 
1007 „ „ 1851 
1439 „ „ 1861 
3326 „ „ 1871 
6018 „ „ 1878 

700 houses were added by the incorporation of 1875. 

The sewerage of the town has never been entirely neglected, but 
was extended on rather a temporary scale as building operation 
increased the area to be drained. Before the new intercepting 
sewer was begun, there were 26 miles of main sewers within the 
borough, varying from 12 inches to 3 feet diameter, having two 
outlets on to the shore, about three-quarters of a mile from the 
Promenade, and two outlets into Fine Jane's Brook, which forms 
the boundary inland, and empties into the sea at Crossens Channel 

Several schemes during the last twenty-five years have been 
before the authorities. 

In 1853 Mr. Newlands, the late Borough Engineer of Liverpool, 
recommended a main sewer in Lord Street, into which all the side 
streets abutting on Lord Street should fall, and a pumping station 
in the neighbourhood of HUl Street to lift the sewage to a higher 
level, then to fall inland into Fine Jane's Brook by gravitation. 

In 1862 the Scarisbrook trustees constructed a deep sewer in 
Duke Street, emptying into Fine Jane's Brook, which received all 
the sewers from Derby Boad and Windsor Boad on the east and 
west as far as Upper King Street. This opened out a large area of 
building land from Princes Street to Ecclesfield. 

In 1870 the writer, at the request of the Council, reported on 
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the feasibility of conveying the sewage to Crossens Channel with a 
reservoir on the shore, north of Hesketh Park, to be filled at high 
tide for flushing the sewer at low tide, with a suggestion as to the 
enclosure of 200 acres of the Marsh Land near Crossens for irri- 
gating purposes, but nothing came of it. 

In the Southport Improvement Act, 1871, a clause was inserted 
that certain improvements were not to be carried out until a 
" report on the sewerage of the borough should have been obtained 
from some eminent engineer; " and in August, 1871, Messrs. Lawson 
and Mansergh, Engineers, of Westminster, were instructed to report 
on the " Mode of Sewering and Draining the Borough." They 
furnished a most able and exhaustive report, describing all the 
various systems of disposal of sewage that had been tried with any 
degree of success, concluding with a recommendation " to remove 
all sewage from the sands in front of the town," to sewer all the 
Borough to the Duke Street outlet, from there to pump the sewage 
to land in Ainsdale--2f miles from our boundary — and utihze it oa 
220 acres of land, with a similar quantity to be secured for future 
extension. 

Difficulties with the landowner prevented this being carried out. 
When first mooted, he was incUned to grant a lease, but ultimately 
refused, saying " it would probably soon be surrounded with good 
villas, or itself be required for building land before long." 

In November, 1871, Mr. T. D. Barry recommended a scheme for 
sewering the borough to Crossens Channel, and cutting a new 
channel across the bank for three quarters of a mile into the Cockle 
Lake, to divert the sewage and fresh water in the direction of 
Lytham, to avoid polluting the stream that passes near the end of 
the pier. This was found to be impracticable. If the channel 
could ever be cut eight or nine feet deep, at any tolerable expense, 
through a bank covered twice each day by the tide, there was every 
probability that the tidal currents would have little regard for it ; 
and the keeping of it open would be attended with constant and 
serious outlay, as recent surveys, compared with the Admiralty 
charts, indicated considerable alteration in the courses of the 
channel within the last few years. This scheme was not enter- 
tained. 

In the same month Messrs. Lawson and Mansergh were requested 
to report " as to the feasibility and cost of conveying the sewage by 
an outfall into the tidal stream at a point three quarters of a mile 
from Crossens, or at any other point in the direction of the sea." 

B 
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This report was elaborately prepared, comparing the suggested 
outlet in the Southport Ghannely three quarters of a mile fhmi the 
promenade, with one at Crossens, half a mile from the village of 
Grossens, concluding with the remark : *^ We should have preferred 
to any scheme for discharging the sewage into the sea one for 
Qtilizbg it by supplying it to land ; but as we are informed by 
you that there are serious objections to the carrying out of the plan 
suggested by us in a former report, we beg to recommend, as the 
next best mode of effectually disposmg of the sewage, the construc- 
tion of the outfiedl at Grossens sluice channel, 'especially as this 
scheme will admit of the sewage bemg utilized at any future time 
if thought necessary or desiraUe." 

In July, 1873, the Borough Surveyor was requested to report 
on each of the three suggested outlets — viz., Southport Ghannel, 
at Dutton's Lake ; Fine Jane's Brook, at Growlands ; and Grossens 
sluice channel, also on a pumping-station at Marshside, north of 
the boundary of the borough. This report furnished the levels of 
the principal streets in the town, and showed the impossibility of 
any scheme of sewerage being practicable with gradients that 
would be seK-cleansing for their entire length at any of the sug- 
gested outlets, and hinted at pumping as the safest measure for 
effectually providing self-cleansing sewers, or ample provision for 
flushing and constant attention thereto. (The level of the highest 
street in the town is only 29 feet above Ordnance datum or mean 
, level of the sea; the bwest is only 16 feet ; and the length of the 
borough fronting the sea is four miles.) This report was very 
ably discussed in the *' Southport Visitor," by " Junius," in fiavour of 
pumping at Growlands on to land bounded by three brooks ; to be 
dealt with on the principle of intermittent filtration. 

In order to ascertain whether sewage discharged at the proposed 
outiet would be liable to be carried up the channel to Grossens 
sluices, flat wood floats, legibly marked on the top, ^' Five shillings 
will be given to any one bringing these floats to the Town Hall, 
Southport," were put in the channel on three successive days, at 
intervals of one, two, and three hours before low water ; and out of 
nine floats so placed one only returned into a creek adjoining 
Grossens sluice channel, the others have not been heard of. 

In the meantime Mr. Lawson died, and Mr. Mansergh was in- 
structed " to report fully and independently on the whole question." 
This comprehensive and masterly report, of July, 1874, recom- 



OF THE BOROUGH OF SOUTHPOBT, 243 

mending the present scheme, was adopted by the Coundl, and 
Parliamentary powers were obtained in 1875. Contracts were let, 
and the work commenced in March, 1876. The nature of the 
ground admits of but little gradient. The invert of the old Duke 
Street sewer, which the new one had to intercept, was only 10*39 
feet above Ordnance datum, the bed of the channel at the outlet 
only 4 feet above Ordnance datum, so there is 6*39 fall for a 
distance of 22,250 feet 

Crossens channel is the outlet for the drainage of about 36,000 
acres of land, the dry weather flow is about twenty times the bulk 
of the sewage to be discharged there ; the end of the sewer is 800 
yards from the nearest house at Crossens, the length of the channel 
as it detours from the outlet to the pier-head is 7f miles. As the 
sewage can only be discharged when the tide has receded below 
the invert of the sewer, it will be met by the incoming tide before 
reaching within a mile of the pier-head or a mile and a quarter 
from the bathing ground. 

The invert is fixed at 4 feet above Ordnance datum, consequently 
high water of neap tides (10 feet, which is 5 feet above Ordnance 
datum) is only 1 foot above the invert of sewer outlet. High 
water of spring tides (21 feet, which is 16 feet above Ordnance 
datum) will be 8 feet above the top of the outlet. The high tides 
are every 12 hours and 20 minutes; so the time of rising and 
receding is practically the same for any tide that may be above the 
top of the pipe, but of the 710 tides in the year there are 175 that 
will not reach the higher tidal valve ; the outlet is divided into two 
lower and two upper loosely hung self-acting tidal valves or flaps. 
Ordinarily only thirty-four tides in a year will be above the top of 
the salt marsh on the west side of the channel, any deposit that 
may take place must be in the channel, not on the salt marsh. 

The trials that were made with the floats which were sent down 
before the outlet was determined upon, dispel the idea of any 
nuisance arising from the fouling of the shore or from any back- 
ward flow of the sewage in the Crossens channel, which was a point 
that most exercised the mind of the Engineer when deciding the 
site of the outlet that it should be safe from any inconvenience or 
fouling in the future, of either the shore or the cl^annel. The 
system adopted is that which has been so successful at Frankfort- 
on-Maine for a population of over 100,000 inhabitants, by which 
the contents of the sewers are dauuned up at intervals by flushing 
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gates, to be suddenly opened, thereby increasing the velocity to at 
least 5 feet per second, commanding the whole intervening length 
between one flashing gate and another. 

The whole of the pipe sewers have Stanford's patent joints, 
which are more reliable than cement joints in running sand, where 
it wonld have been almost impossible to secnre good impermeable 
joints in the ordinary way. The level of the sewers is from 6 to 
12 feet below the level of the water in the subsoil, which is coarse 
sand at the surface, becoming finer as the depth increases, the 
bottom being oozy silt. In a few places peat moss was cut through, 
and where this soft black turf formed the bottom, the use of patent 
joints became more of a necessity, as from their spherical form of 
joint they allow a slight deflection without damaging the joint, 
which is not the case with cement. 

The outfall is cast-iron pipes, 4 feet diameter, for 477 feet, where 
there is a tidal flap, and also a penstock at the edge of the marsh 
grass. There are self-acting tidal valves at the outlet channeL 
From this point it is a 6 feet by 4 feet egg-shaped sewer of 9 inches 
brickwork, surrounded with concrete for 7583 feet, and has a 
gradient of 1 in 5000. This length is provided with 11 flushing 
gates and a screening chamber with penstock. The next, 4490 
feet, is 5 feet by 3 feet 4 inches, with a gradient of 1 in 3000, to 
the inspection chamber at Park Avenue. In this length there are 
7 flushing chambers and 1 penstock. From thence the me is 
4 feet by 2 feet 8 inches for 9700 feet, with a gradient of 1 in 3000 
to the 3-feet old sewer at Duke Street. This length is provided 
with 16 flushing gates and 1 penstock. At Marshside Lane there 
is a branch, 3 feet 6 inches by 2 feet 4 inches for 5125 feet; 
3 feet by 2 feet for 4180 feet to Sussex Eoad old sewer, provided 
with 7 flushing gates, then 21-inch pipes for 3573 feet up to 
Meolscop Eoad, and 12-inch pipes for 424 feet. The pipe sewers 
are provided with 8 penstocks for flushing. 

At Park Crescent is another branch, 3 feet by 2 feet for 6074 
feet to Nevill Street, provided with 9 flushing gates and 1 pen- 
stock ; 21-inch pipes from Nevill Street to Eastbank Street for 
830 feet ; 18-inch pipes for 805 feet to Portland Street ; 15-i^ich 
pipes for 820 feet, to Duke Street ; 12-inch pipes for 740 feet, to 
the boundary of the borough at Birkdale. There is a 15-inch 
branch sewer in Leicester Street for 828 feet ; a 15-inch sewer in 
Nevill Street for 430 feet, and a 9-inch pipe for 548 feet to the 
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Baths. There is also a 15-inch branch in Eastbank Street for 
1645 feet. 

These pipe sewers are all provided with penstocks for flushing — 
six in number. 

The total length of sewers is 9 nules 1401 yards. ' 

The flushing gates or penstocks are 200 yards apart. There 
are three ventilators between each flushing gate, making the 
ventilators about 50 yards apart, throughout the entire length open 
to the surface. 

The Nevill Street sewer is flushed from the Baths, which have 
one bath containing 65,840 gallons, two of 50,000 each, one of 
55,228, one of 45,668, one of 40,608, two of 28,000 each, or a 
total of 332,000 gallons, which in the summer season are emptied 
every night, and in winter twice per week. Flushing is also pro- 
vided at the Hesketh Park Lake and at the Old Pool. There is 
also an overflow at the pool. Storm overflows are provided at 
Duke Street, Nevill Street, Scarisbrick New Eoad, and two in 
Butt's Lane. 

The time occupied by the sewage in traversing from the various 
extreme distances is : — 

Hrs. MiDs.' 

From Upper Buke Street 7 12 

„ Scarisbrick New Road (upper end) . . . . 6 
„ Park Road 5 34 

The whole of the sewers are not yet connected with the new 
outfall, but from a trial by floats on the 2lst May, there can be no 
question of the flushing arrangements, if regularly attended to, 
keeping the sewer free from deposit. On the foUowing page is a 
table of the rate of flow, and the distance the velocity is eiffected; 
from which it appears that in the 5 feet by 3 feet 4 inch brick 
sewer with stop gates, 4 feet high from the invert, 5 feet per second 
can be attained for 200 yards, 4 feet per second for another 200, 
and 2 feet per second at a distance of 1500 yards from the 
flushing gate. This trial was made between 3 and 4 o'clock, 
when it was high tide at 2.50 at Southport, when the efficiency of 
the self-acting tidal valves was shown to be all that could be desired. 
If they had failed, the tide would have been within a foot of the 
top of the flushing gate at the inspection chamber. It should be 
stated that the water was 9 inches deep behind the flushing gate, 
and 3 feet 9 inches deep in front ; that the flrst float traversed the 
540 feet in 1 1 J minutes, or only 9 J inches per second, a quarter of 
an hour before the flushing gate was opened. 
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BOBOUGH OP SOUTHPOBT. 

ExPERiMEirra WITH Floats >boh the iNSPSono^r Chamber, Mat 21err, 1878. 

Heads — 3 feot 9 iaches ftont ; 9 feet back ; 3 feet head of water on gate. 

Flushing gate opened at 3 hours 17 minutes. 







Inspection 
Chamber. 


1st. Flush 
Chamber. 


Time. 


Velocity 

per 
Second. 


N( 

1 

2 

3 

1 

2 

3 


' Paper boats . . 
Wood floats .. .. 


hra. min. sec. 
3 17 
3 20 30 
3 22 20 
3 26 50 
8 27 30 
3 29 35 


hn. min. sec 
3 18 50 
3 24 10 
3 26 10 
3 29 50 
3 31 80 
3 33 25 


sec 
5 

2* 

2-3 

3 

2i 
2-35 


foet. 
110 
220 
230 
180 
240 
230 



Distance 



540 feet 



No. 

1| 

2> Paper boats .. 

1 

2} Wood floats .. 

3) 

Bistanoe 



2nd Flnsh 
Chamber. 



hrs. min. sec. 

3 21 20 

3 28 10 

3 31 30 

3 84 40 

3 36 40 

3 38 30 
.. 1140 





Velocity 


Time. 


per 




Second. 


sec. 


feet 


150 


4 


240 


2* 


320 


1-88 


290 


2-07 


310 


1-94 


305 


1-25 



Marsh-side 
Lane. 



hrs. min. sec. 

3 57 18 

3 59 30 

4 6 30 



4500 feet 



Time. 



1-51 
1-95 
1-82 



Velocity 

per 
Second. 



feet 
2155 

1680 

1790 



The theoretical velocity is 13 inches per second, but for 3 feet head at the 
flushing gate the average velocity for 543 feet equalled 5 feet per second for 
1 minute 50 seconds. 

Pafeb Float. 
After 3 minutes flow equalled 2^ per second for 7* 10 

Wood Float. 

After 9 5-6 minutes flow equalled 3 per second for 12*50 

„ lOi „ „ 2i „ 14J 



» 



12 35 



»» 



»» 



2 35 



» 



16-25 



At 1140 feet from the flnshing valve the average velocity for the latter 600 
feet — 



Papeb Boats. 

4 minutes 20 seconds after valve was lifted was 4 feet per second 

»> ^^ »» »» »' 2J „ 

1-88 



11 
14 



it 



10 
30 



» 






»» 



tf 



Wood Floats. 
17 minutes 40 seconds after valve was lifted was 2*07 feet per second 



19 
21 






40 
30 



n 
» 



»» 






1-94 
1*96 






Deduction. — After 20 minntes from lifting the flushing valve 
the force is expended at 400 yards to the lowest limit for self- 
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cleansing, but only slightly affected for 1100 yards fdrther. As 

there are flushmg appliances at every 200 yards, the effect beyond 
that distance is not of much importance. 

Cost. 

The total cost of the sewer is 102,852 

The chief items are cast-iron pipes on Salt Marsh, 150 yards, 7 feet to 

12 feet deep 1,647 

Greenheart piles and works at outlet 519 

6' 0" X 4' 0" brick sewer 12 feet to 15 feet deep, 1971 yards 16,244 

Screening chamber, penstock and tidal flap chamber 825 

9 flushing chambers, on 6' 0" X 4' 0" brick sewer 704 

33 ventilators, on 6' 0" X 4 0" brick sewer 195 

5' 0" X 3' 4" sewer, from 15 feet to 22 feet deep, 1442 yards 9,753 

6 flushing chambers, on 5' 0" X 3' 4" 520 

5 manholes, on 5' 0" X 3' 4" 88 

I penstock chamber, 5' 0"x 3' 4". 66 

Inspector chamber 530 

22 ventilators 172 

Sand hills, removing, 29,920 cubic yards 1,870 

Timber left in trenches 9,914 

4' 0" X 2' 8" brick sewer, 3160 yards, 18 feet deep 18 , 971 

12 flushing gates, on 4' 0" X 2' 8" 783 

II manholes, on 4' 0" X 2' 8" 343 

29 ventilators, on 4' 0" X 2' 8" 190 

3' 6" X 2' 4" brick sewer, 13 to 15 feet deep, 1642 yards 5,551 

3' 0" X 2' 0" brick sewer, 9 to 20 feet feet deep, 3418 yards 12,601 

11 flushing chambers, on 3' 6" X 2' 4", sewer 264 

4 manholes, on 3' 6" x 2' 4", sewer 76 

16 flushing chambers, on 3' 0" X 2' 0" 607 

44 ventilators, on 3' 0" X 2^ 0" 201 

21 -inch pipe sewers 2,oi2 

15 manholes, on pipes 185 

16 ventilators, on pipes 113 

8 flushing gates, on pipes 123 

1476 yards of 21-inch pipes, with Stanford patent joints, 7 feet to 10 feet 

deep 2,009 

419 yards of 18-inch pipes with Stanford's patent joints, 6 feet deep .. 537 
1335 yards of 15-inch pipes, with Stanford's patent joints, 5 feet to 9 feet 

deep 1,315 

284 yards of 12-inch pipes, with Stanford's patent joints, 5 feet to 14 feet 

deep 237 
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The steam navvy at Hesketh Bank having been visited, in the 
absence of Mr. Barnes, Contractor of the Eailway, Mr. P. Thnrsby, 
Resident Engineer, explained its details, and since the Meeting 
the explanation has been reduced to writing. 



REPORT UPON THE EXCAVATINa MACHINE, 
OR STEAM NAYVY, IN HESKETH BANK 
CUTTING. 

By p. THURSBY, Bbsedent Enoinbbk. 

The cutting is composed throughout of a stiff brown clay, free 
from any large stones ; and is believed to be the first hard clay 
cutting in England in which a steam navvy has been used, although 
previous to its adoption in this instance, there have been several 
instances of its being successfully worked in sand, silt, loose shale, 
or soft free clay. 

The steam navvy was manufactured by Messrs. Bushton, Proctor, 
and Co., of Lincoln, and consists of a rectangular truck supported 
by four wheels carrying the engine and boiler, wheel gear, fixed 
post and jib ; the engine is of the vertical type, of 10 H.P. (two 
cylinders), and gives motion by a pinion upon its crank shaft to 
the main spur wheel upon the main hoisting drum shaft, &om 
which the motion is communicated to the drum for swinging the 
jib, and the drum for drawing the bucket back ; the drum for 
twinging the jib has a reversini motion for swinging both ways ; 
the bucket handle is regulated hj a hand wheel and chain pinion, 
which gives motion to a pinion at the top of the jib gearing into a 
rack, placed upon the bucket handle. The truck is provided with 
six strong screws, or lifting jacks, for the purposs of steadying, 
and taking the whole weight of the navvy when at work. The jib, 
which carries the bucket handle, is entirely constructed of plate 
and angle iron, as also is the fixed post and truck ; at the bottom 
of the fixed post is a water tank for supplying the boiler. The 
bucket is constructed of plate iron, and is fitted with four steel 
pointed teeth, also with a sharp steel nose, where it first comes in 
contact with the ground. It is also fitted with improved propelling 
gear, for moving the machine along the rails by means of a self- 
acting arrangement of reversing tooth gear, which communicates 
the motion to the front axle by an endless chain. A corrugated iron 
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roof cover the engine and the whole of the working parts excepting 
the jib gear. 

The dimensions of the cutting excavated are 30 feet base, 2 to 1 
slopes, greatest depth 22 feet, smallest depth 12 feet, length about 
15 chains, contents about 60,000 cube yards. 

The steam navvy is placed upon the formation level of the 
cutting, on lengths of large flat-bottomed rails, laid upon 12-inch 
by 6-inch sleepers about 2 feet apart ; a tram road for empty 
wagons follows up the centre line behind the machine ; two other 
tram roads, one on each side of the navvy, parallel to the centre 
line, are laid at a height of 3 feet above the formation ; these "are 
the roads on which the wagons are filled by the machine. This 
diflerence of level between the wagons and machine is accounted 
for by the machine bucket being swung round in either direction 
through an angle of 90° with the centre line of the railway, with a 
radius of 18 feet, which necessitates the centres of the wagons 
being that distance from the centre line of the railway, and at 
right angles to the jib pillar. The bottom of the cutting being 
only 30 feet wide, the wagons are raised 3 feet above formation 
level, where the width is 42 feet. 

The empty wagons ai;e brought up the centre road to^the back 
of the steam navvy, then passed alternately to the right and^eft 
of the machine, so that whilst the navvy is filling one on the right 
road, an empty wagon may be placed ready on the left road, and 
vice versa. When the wagons are filled they are passed along their 
respective roads, to the right or left of the centre line, to the neck 
of the cutting, and are there disposed of. Two wagons can thus 
be filled in five minutes, and, barring accidents, there is no reason 
why this pace should not be maintained throughout the day, with 
intervals for shifting the machine. The action of the bucket in 
the clay very much resembles that of a scoop in a Stilton cheese, 
with the exception that the bucket acts in a somewhat circular 
direction upwards, taking out of the clay a sUce from bottom to top 
of the cutting ; the thickness of the sUce, upon which, to a great 
extent, the proper working of the machine depends, varies from 4 to 
6 inches, and is governed by the man at the hand wheel, who 
controls the rack and pinion of the bucket handle. When the 
bucket reaches the top of the cutting, the driver draws it up to 
the jib end, by this means getting the bottom of the bucket in a 
horizontal plane, turning the jib at the same time, until the bucket 
hangs over the centre of one of the wagons about to be filled (the 
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position of which has been previously explained) ; the man at 
the wheel then pulls a cord which draws a bolt, fastening the 
door at the bottom of the bucket, causing the contents to fall into 
the wagon below ; the bucket is jibbed round and at the same 
time allowed to fall to formation level, bringing the bottom into a 
vertical position. The door should be so constructed as to shut 
itself automatically ; this motion is, however, not perfect in the 
machine under consideration, and this has to be accomplished by 
manual labour. The operation is now repeated, until all clay 
within reach of the machine is excavated; the navvy is then 
allowed to take its bearing on the wheels, the jacks being slacked ; 
and it is moved forward by its own powers of locomotion, and a 
fresh start is made. 

The operation of shifting position usually occupies ten minutes, 
and occurs four or five times in a day. If the cutting averages 
16 feet deep, 30 feet formation, and 2 to 1 slope, the advance per 
diem would be about 12 feet. 

The total cost of the machine, fixed and ready for work, is 
about 1300?. 

The total cost of the dirt, delivered at the cutting entrance, 
ready to convey to its destination is S^d, per cubic yard. 

The steam navvy does the work of over forty men. 

On the return of the Members from Hesketh, they viewed the 
Main Drainage Works, under the guidance of Mr. Morrow, 
Kesident Engineer, and returned to the Town Bkll, where the 
following discussion ensued. 

Mr. Lemon remarked that, after examining the sewer, he 
thought that for the gradients, &c., every special means had been 
devised for preventing any deposits in the sewers. With reference 
to the flushing arrangements, he was of opinion that they were 
very complete in themselves, and would have their desired effect. 
The velocity they saw that day was very good, but he was afiraid 
that, in ordinary cases, it would be only IJ per cent, to the 
second. That was a very low fall, and was not certain to keep the 
sewer clean. However, whether the flushing would have the 
desired effect, of course time only would show. He did not 
wish to criticise their schemes, but at the same time he must 
say they were met here for free discussion. He was himself 
rather opposed to what he considered the principle of reservoir 
sewers. He thought it was far better to have a sewer suited 
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for the work it had to do, and devise other means for the work of a 
reservoir. But if the means adopted here for the sewers would 
have the desired effect, of course it would be all right. They 
seemed to be of a reservoir capacity. He was told that, at the 
present day, the population of Southport was about 32,000, and he 
should like to know if provision had been made for a further 
increase in the population. Then they would afterwards be able 
to judge of the capacity of the sewers. Of course, it was a very 
large population, but if there was a larger number devised for, 
then that would alter the case. • In reference to what he called the 
calculated discharge of the sewers, he thought that from what 
he heard from the reading of the paper that morning it was 
800,000 gallons per day ; but, in his opinion, that was very much 
under-estimated. He was quite sure that the quantity was very 
much over that, but where it rose from he did not know. 

Mr. Thorburn remarked that Mr. Lemon had caUed his atten- 
tion to the special arrangements in the sewers, and he (the speaker) 
thought they seemed to be worked very completely indeed, cost, 
apparently, not being a question at all in the scheme. Southport 
was an exceptional town, for the population might vary from 
30,000 to 50,000 in the season, so that they could not very well, 
in looking at a scheme like that, say it was for the inhabitants 
of the place only. The lodging-houses here were very numerous, 
and anyone going through the town would see there was accommo- 
dation for 50,000 or 60,000 people. It was a tgwn depending 
entirely upon its visitors, and the Southport Corporation have 
shown good sense in providing a main outfaU sewer. Upon the 
whole he considered the arrangements very complete : but, as they 
all knew, ttiere were difficulties in removing the silt of seweii 
in sand. The water should be stirred up, and a special reservoir 
sent through these sewers. Experience told them that a great 
rush of water through a long length of sewer very soon lost its 
effect. There was no doubt that the outlet was 4 feet, which 
they would find sufficient for the discharge of the sewage they had 
between low water and high water. He thought on the whole the 
town of Southport was to be congratulated on carrying out such a 
complete system. 

Mr. Jones said he would like to ask if there was any estimate 
of the future cost in reference to the carrying out of the flushing 
system. 

Mr. Morrow explained that the sewer was computed for a very 
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much larger popnlation — at least double. The sewer that morn- 
ing was backed up, or there would have been a greater flow. 
With reference to the question of expense, two or three men 
would be sufficient to look after the sewer, probably two only. 

Mr. Lemon proposed, and Mr. Thobbubn seconded, that the 
thanks of the meetijQg be accorded to Mr. Mansergh, the Engineer, 
for having placed at the disposal of the Members the elaborate 
drawings and diagrams of the works, and for his courteous enter- 
tainment; also to Mr. Morrow, for his assistance and guidance 
during the day. 

A similar vote was unanimously carried, thanking Mr. Barnes, 
contractor, for his kindness in specially working the steam navvy 
at Hesketh Bank on the occasion of their visit. 

It was then proposed by Mr. Deacon, and unanimously resolved, 
that the thanks of the Meeting be conveyed to the Mayor and 
Corporation of Southport, for the use of the Council Chamber for 
this Meeting. 

Votes of thanks to the Chairman and District Secretary followed, 
after which the Members adjourned to the Prince of Wales Hotel, 
where dinner was served. 
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DISTRICT MEETING AT EXETER. 

The Western District Members of the Association held a meeting 
at the Ghiildhall, Exeter, on Friday, June 21, 1878. The Bight 
Worshipful the Mayor of Exeter (Mr. Henry Drew Thomas) had 
placed the Council Chamber at the disposal of the Hon. Secretary 
of the Western District (Mr. H. Percy Boulnois, M. Inst. C.E., 
the City Surveyor) for the Meeting, and the Mayor cordially 
received the Members as they assembled. Mr. F. Ashmead, 
Bristol, President of the Association, presided, and there were 
also present, Mr. 0. E. Ware, Exeter ; Mr. J. H. Smith, Taunton ; 
Mr. G-. 0. Strawbridge, Taunton ; Mr. William Dawson, St. George, 
Gloucestershire ; Mr. Galsworthy, Aldershot ; Mr. Bobert Hodge, 
Plymouth ; Mr. H. Percy Boulnois, Exeter ; Mr. Price, Architect, 
Bristol ; Mr. Churchward, Member of the Aldershot Local Board ; 
Mr. Donald Cameron, Assistant Surveyor to Mr. Boulnois ; and 
Mr. Cole, from Mr. Boulnois' office. • 

The Pbesident : Gentlemen, I must congratulate the Members 
present, although they are few in number, upon meeting in Exeter 
for the first time. We have not been very long associated to- 
gether ; this is the first business meeting in the Western District ; 
and I have especially to thank Mr. Boulnois for having under- 
taken the office of Honorary Secretary. This being the first 
meeting, then, I may perhaps be permitted to say something of the 
Association. It is merely the binding together of the different 
Sanitary Engineers and Surveyors of the Municipal Corporations 
of the country. In the north we are much more fully represented, 
the towns being more frequent and larger. In the south we have 
not, until the present Meeting, had an opportunity of meeting one 
another. The great advantage of this Meeting is, that the Members 
derive information from one another, and see what is doing as 
regards sewerage and other works. As a rule, we are very well 
supported by the Mayors and Corporations of the different towns 
which we visit, showing that we are identified with them, and are 
acting with and for them. The District Meetings are held for the 
convenience of the Members. The whole country is divided into 
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four districts, and the Members of each district hold meetings inde- 
pendently of the Annual Meetings of the Association, this being, as 
I have already said, the first Meeting of the Western District. The 
Annual Meetings are held alternately, every third year in London, 
and in the other two years in the large towns. Next month the 
Annual Meeting will be held in Liverpool ; last year it was in Bristol, 
and in the previous year in London. The District Meetings, as a 
rule, we endeavour to hold quarterly. Of course that depends, to 
some extent^ upon the local Secretaries and the Members who can 
provide papers for discussion. Unless there are interesting papers 
to offer for discussion, we do not meet. During my year of office 
I have attended about six District Meetings. The rule now is that 
within twenty-eight days from the Meeting, the proceedings shall 
be printed and sent around to all the Members, so that those who 
cannot attend are kept well informed of what is going on. I do 
not know that I need detain you with any further remarks, except 
in the name of the Association to thank the Mayor of Exeter for 
attending, and for having given us the use of the Council Chamber 
on the present occasion. 

Mr. BouLNOis expressed his regret that the Meeting was not so 
large as had been anticipated. Notice had been sent to all the 
district Miembers of the Association, but several of them were in 
Paris, and Exeter lay so far t6 the west that many others were 
unable to attend. He introduced the Members present, and the 
visitors from Bristol, Aldershot, and Exeter. 

The Mayor : I am sorry that my many engagements prevent 
me from hearing the paper that Mr. Boulnois is about to read, and 
from joining you in your trip down the canal. I hope that you 
will have a pleasant meeting, and that it will result in your being 
enabled to gain from each other the information which each 
possesses, to the advantage of yourselves and of the municipalities 
which you represent. On behalf of the city I am always pleased 
to receive the members of any association that is joined together 
for the purpose of improving the sanitary condition of the country 
at large. I hope the result of your deliberations will be, that we 
may be the better enabled by-and-by to discover the best means of 
getting rid of our sewage, and also the best means of supplying our 
cities with water from a non-contaminated source. If you do this, 
you will do a very good service, and this city, among others, will be 
benefited by the result of your deliberations. 
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THE EXETER CANAL. 
By Mr. H. PEKCY BOULNOIS, M. Inst. C.K 

The Exeter Canal is the earliest ever constructed in this country, 
although others may have previously existed in China, and perhaps 
Holland. It has, however, gone through much alteration, and 
many improvements have been made to it since its commencement. 
Before the year 1260 the tide came up to Exeter, and the river 
Exe was navigable for barges up to and perhaps beyond that point. 
It appears, however, that unfortunate differences and disputes 
arose between the citizens of Exeter and the Earls of Devon, 
and the latter, in order to annoy the citizens and stop their trade, 
constructed weirs and dams across the river, and completely 
destroyed the navigation. In the year 1540 attempts were made, 
and much money was spent in endeavours to restore, the navigation, 
but these attempts, it would seem, &iled, for in the year 1563 
the matter was taken in hand by the Mayor, bailiffs, and common- 
alty of Exeter, generally termed " The Chamber," in the same 
manner as the ^' Mayor, Aldermen, and citizens," the present 
governing body, are termed the " Town Council." They engaged 
an engineer of the name of John Trew, and consulted him on 
the best means of restoring the navigation. He very wisely de- 
termined not to waste money in works on the river itself, but 
to attain the object by means of a canal, similar in all essential 
points to canals of the present day. It appears that Trew intended 
at first to construct his canal on the eastern side of the river, 
by converting an existing leat supplying water to the "Weir 
Mills," from the river above St. James's Weir, into a canal by 
placing a lock with two pair of sluice-gates at its lower end. By 
this means he proposed to bring vessels above St. James's Weir, 
which was at this time the only obstruction in the river, and from 
thence they were to have reached Exeter by the river itself. 
After careful investigations Trew determined to construct his canal 
on the western side of the river, and to abandon the idea of con- 
verting the mill-leat into a canal. He had good engineering 
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and financial reasons for this change in his project ; heavy compen- 
sation would have to be paid to the' owner of "Weir Mills;" 
and even if this shallow leat could have been converted into a 
canal, vessels would have experienced great difficulty in stemming 
the current from St. James's Weir to Exeter, which was in those 
days excessively rapid, and, owing to the high ground on this side 
of the river, it would have been most costly and difficult to extend 
the canal nearer to Exeter. Trew, therefore, constructed his canal 
on the western side of the river, in the line shown on the plan 
accompanying this paper. He constructed the weir across the 
river Exe, which is still called "Trew's Weir." He stayed the 
rapidity of the current, raised the water to the necessary level, and 
his canal was commenced. The total length of this canal was 
about a mile and three quarters. It was constructed on the section 
shown on the drawing accompanying this paper. It was 16 feet 
in width, and only 3 feet in depth, with three pools or locks, about 
23 feet wide, and nearly 200 feet in length ; they were fitted with 
sluice - gates, and had a lift of about 2 feet 6 inches of water ; 
in feet, although of ridiculously large size, as compared with our 
modem knowledge of locks, iiey were "Pound Locks," similar 
in principle to those now adopted in canals, and they were un- 
doubtedly the first ever constructed in this country. The town of 
Topsham prior to this time had been the " Portus Salutis " of this 
city, all goods being there imported and conveyed to Exeter by 
land. Trew's canal, however, was a failure ; it could not be 
entered at all times of the tide. It was, besides, of too short 
a length to successfully compete with the roads, and consequently, 
in the year 1675, it was lengthened to a point nearly opposite 
Topsham. It was widened to 50 feet, and deepened to 10 feet. 
These works took twenty-five years to accomplish, during which 
great financial and engineering difficulties had to be surmounted, 
and the canal, after all, was but a very imperfect afiair ; vessels 
drawing barely 9 feet of water could alone enter it, and that only 
at a certain level of the tide-water in the river, for at its junction 
with the tideway there was a sluice with only one pair of gates, 
pointing inwards, and the sill of this sluice was 4 feet lower 
than the sill of the lower gates of " Double Lock ;" consequently 
the whole body of water below this lock had to be raised 4 feet 
to allow vessels to pass, the waste of water being something like 
12,000,000 gallons every time a vessel entered the canal; and 
although the source of supply was the magnificent river Exe, 
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the loss of time, of water, and the disadvantages generally of 
this imperfect navigation to an important commercial city like 
Exeter, may be imagined. But it speaks most favourably for the 
Chamber of Exeter that the canal, up to the date of the passing 
of the Canal Act in 1829, had been constructed, extended, and 
maintained by them oat 6f their private estate. 

In the year 1820 Mr. James Green, a Member of the Institution 
of Civil Engineers, was employed by the Chamber of Exeter to 
advise them on the question of the canal, and he made several 
reports on its existing state, and eventually he recommended 
certain works being carried out, the principal of which were as 
follows : — To construct a regular lock, with two pair of gates, at 
Eong's Arms, the entrance to the canal from the river above Trew's 
Weir; to deepen the canal throughout to a depth of 12 feet; 
to strengthen and raise the banks where, necessary ; to lengthen 
the canal to Turf, a point about a mile below Topsham, and to 
construct two locks with proper gates and sluices, &c., at the 
two entrances of the canal from the tidal river, one at Turf, and 
the other opposite Topsham. These recommendations were adopted 
by the Chamber of Exeter, and the works were therefore put in 
hand. During their progress Mr. Green recommended and carried 
out several alterations from his original proposals. He constructed 
the canal of a depth of 15 feet instead of 12 feet, and he put only 
a single pair of gates instead of a lock, and constructed a basin 
connected by a cut with the canal on the western side of the river. 
The existing works as completed by Mr. Green, and which were 
opened on September 20, 1830, as shown by the rather curious 
docxmient accompanying this paper, comprise the following : — A 
canal 5^ miles in length, with an average width of 60 feet, 
although at one point it is over 200 feet in width, and 15 feet in 
depth, capable of bringing vessels of 350 tons burden from Turf to 
Exeter. A pair of sluice-gates at King's Arms which can be 
closed against a freshet in the river or when any necessity arises to 
lower the water in the canal. A basin or wet dock with masonry 
sides, with a total quay frontage of 1900 feet, capable of berthing 
50 vessels of 150 tons each. A lock at Topsham 90 feet in length, 
25 feet 8 inches in breadth, and with a depth of 12 feet 6 inches 
of water over the lower sill at ordinary high water ; a lock at Turf 
128 feet in length, 30 feet in width, and with a depth of 15 feet 
6 inches of water over the lower sill at ordinary high water. The 
canal is crossed by five wooden swing bridges and by one cast-iron 

s 
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bridge, their span being only 28 feet, which is inconveniently 
narrow for passing vessels. The positions of most of the bridges 
being very awkward for navigation, collisions by the vessels with 
them or the banks are not unfrequent. A plan accompanies this 
paper showing the existing canal as designed and carried out 
by Mr. Green. As an engineering work the Exeter Canal has 
great interest, not only from its early first constxnction, but also 
from its peculiar formation ; a great portion of it being constructed 
in embankment over marshes, giving a very treacherous foundation, 
and Mr. Green must have met and overcome many difficulties. 
It will be seen by the drawing which accompanies this paper that 
the lock at Turf is constructed on piles, no solid foundation having 
been met with, and much obstruction was caused to the progress of 
the work by sub-water, and from the tides. If the details of 
this lock, and especially of its foundations, are studied by the 
Members present, they will, I think, agree with me in saying that 
great credit is due to Mr. Green for having carried out this work, 
and the rest of the canal, in so able a manner. In the year 1869 
the invert of Turf lock-pit blew up, and the water from the canal 
rushed through with great velocity and in great bulk Mr. 
Charles E. Ware, my predecessor as^Surveyor of this city (whom I 
am pleased to see present, and who will no doubt be kind enough 
to explain the details of the work), inmiediately put certain works 
in hand of a very interesting character, and completely cured 
the evil. Since then this lock has been in very good repair, 
with the exception of a settlement of the western wing wall, which 
took place in the autumn of last year, and which settlement, I 
trust, I have stopped by means of a wrought-iron strap, 6 inches 
in width, and 1 J inch m thickness, chased into and cemented round 
the wing wall, with three cross-pieces to distribute the pressure, 
all tied back by three iron rods to an anchor of cross-pieces 
of oak, firmly bedded in soUd ground. This work can be better 
explained on the spot to the Members who intend to proceed 
to Turf. The gutway, or entrance from the estuary of the Exe 
to Turf lock, is constantly silting up, and is an annual expense 
and trouble. Dredging has to be done at frequent intervals to 
maintain a sufficient depth of water for vessels to enter the canal, 
and during the last five years 6176 tons of material have been 
dredged up at this point, costing over 3007. The material re- 
moved, is deposited in the neighbourhood of Turf House, piles 
having been driven with slabs fastened to them, so that a consider- 
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able quantity of land has thus been formed. The soil is extremely 
fertile, and grows excellent root crops. The dredging is done 
by manual labour, with the ordinary spoon-bag and crab apparatus, 
l^e cost of the material thus dredged up and disposed of, including 
wheeling a distance of 45 yards, is d^d. per ton. In 1873 it cost 
8d, per ton, but the distance for wheeling was not more than 
20 yards. These prices do not include any percentage for de- 
preciation of machinery, plant, or dredge-barge. The present 
financial position of the canal is not good, railway competition 
haying greatly interfered with its trade. In the year 1842 the 
canal^dues amounted to 7128/. In 1843 these dues, together with 
the town dues, were let for 9905Z. per annum. Since then the 
revenue of canals has been so influenced by the introduction of 
railways, that last year the total revenue of the canal from all 
sources was only 25622. The cost of maintaining the canal, the 
basin, and works generally, amounts annually to about 2000/. 
A small income is derived firom the sale of osiers, which are planted 
on some portions of the banks, the roots of which tend materially 
to assist in binding and strengthening them. 

If the financial position of the Exeter Canal was better than 
it is at present, I should have no hesitation in recommending 
the Town Council to carry out the following works, which would, 
in my opinion, greatly improve the canal: — (1) To construct 
a regular pound lock at King's Arms, with a double set of 
sluice-gates, so that vessels could «nter or leave the canal when the 
water in the river is at flood levels, which at present cannot of 
course be done. (2) To reconstruct the wooden swing bridges 
over the canal, giving them a greater span, and thus making a 
wider waterway for vessels to pass through. (3) To remove 
the existing cast-iron swing bridge at Countess Weir, which is 
clumsy, badly balanced, and difficult to move, and to substitute 
a lightj wrought-iron bridge, to be opened and closed by hydraulic 
means, the water in the canal giving a ready means of power. 
(4) To reconstruct both the upper and lower gates at Double 
Locks. (5) To re-arrange the gutway at Turf, and to erect a 
wall on the western side, so as to prevent the continual slipping 
of the mud-bank on that side and consequent filling up of the 
channel. The towing on the canal is now done by horses, 
and the question has often been mooted if great benefit would not 
be gained if the towing were done by steam tugs. I am, myself, 
afraid of the effect on the canal banks, the towing-path in many 
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places being only about 1 foot 6 inches higbw than the leyel 
of the water in the canal. I am also of opinion that there 
would be great difficulty experienced by a tug in towing a large 
vessel in the exposed portions of the canal — ^that the tag and 
vessel would be blown, in the eyent of a high wind, on to the 
lee bank, and there remain. The narrowness also of the passage 
at the bridges and other points along the canal makes it even 
now difficult for vessels to steer through without damage to the 
banks. For these and other reasons I am averse to the intro- 
duction of steam-tug towing on the Exeter Canal; but I shall 
be very glad if, after or during our inspection of it to-day, any 
Members will give me their opinion on this question or on any of 
the other matters I have mentioned in this paper. 

The document mentioned in the paper is a framed record, pre- 
served in the municipal archives, of the names of the Chamber of 
Exeter at the " Opening of the New Wet Bock," in 1830. Mr. 
Boulnois also exhibited plans of the canal in its various stages, and 
a drawing of the lock at Turf. He observed that the construction 
of the canal as it at present exists did Mr. Green a great deal of 
credit, considering the treacherous foundations upon marsh land, 
and that he did not have the appliances at the disposal of more 
modem engineers. 

Mr. Ware described the successful means which he adopted, as 
City Surveyor of Exeter, to stop the serious leakage of the canal, 
the works being executed between July, 1868, and March, 1869, 
during which time the canal was closed. The leakage was caused 
by the blowing up of the invert at the Turf lock, and so great was 
the waste of water from the canal, that the mill-owners at Trew's 
Weir and Countess Weir paper-mills threatened the Council with an 
action, in consequence of the great loss of water, which went down 
the canal instead of into the mill-streams. The first thing he did 
was to put down stop planks, and to make the place water-tight 
by mud baiiks. When this dam was pumped out it was found 
that the water was rushing away under the invert of the lock in a 
stream 2 feet in diameter. He found that he should not be 
thoroughly able to carry out the repairs that were necessary with- 
out extending the works back to a place where he constructed a 
coffer-dam right across the canal, and having done that, he found 
that the sheet piling was only about 3 feet deep, showing that the 
contractors in Mr. Green's time were as much up to scamping their 
work as they are now. The consequence was that the water had 
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been rusting down under the piling, and the piles could be counted 
like the pillars in the nave of a cathedral ! He removed the 
defective piling, put down new sheet piling throughout the length 
of both wing walls, and constructed an apron over the entire area. 
The effect of this has been to make the lock water-tight ; the work 
was effectual, and we have no waste of water now. Mr. Boulnois 
will tell you that it was a very effectual work. 

Mr. BoTJiiNois : Most effectual. 

On the suggestion of the Pbesident it was agreed to defer any 
discussion until after the Members had seen the canal works. 

The Members next proceeded on a visit to the works connected 
with the canal, the City Council having placed their barge at 
Mr. Boulnois' disposal for a trip to Turf, the entrance to the canal 
from the estuary of the Exe. On the journey Mr. Boulnois 
described the various works. At Turf luncheon was provided. 
After luncheon, the toast of " The Queen " having been honoured, 
the Pbesident proposed " The Health of Mr. Boulnois, the worthy 
Hon. Secretary of the District." 

Mr. Boulnois, in reply, said that his duties had afforded him 
much pleasure. He would arrange that the next District Meeting 
should be held at Taunton, where Mr. Smith had a great deal to 
show them in sewerage work ; then at Torquay, where some very 
large main drainage works had lately been carried out under Mr. 
Little, who had hoped to have been present on this occasion ; then 
he proposed to call a Meeting at Plymouth, and perhaps that would 
be followed by a Meeting at some other town in the district. He 
desired the gentlemen present to ask the Surveyors in their districts 
to jom the Association, as he should be very glad to enrol any 
gentlemen who were eUgible io become Members, and would com- 
municate their names to Mr. C. Jones, the Hon. Secretary of the 
Association. He then proposed, " The Health of the President." 
Mr. Ashmead had been President for the current year, and every 
Member present was personally acquainted with him. As an 
Association they were four years old, and Mr. Ashmead was the 
fourth President, and he (Mr. Boulnois) could say for himself 
personally, from his knowledge of Mr. Ashmead, that no one was 
more able to be the President of an Association of this kind. He 
could have hoped that Mr. Ashmead might be the President for 
another year, but the rules did not permit it. The Annual Meeting 
]flQt year — a most important meeting — was held at Bristol, of which 
place Mr. Ashmead was the Surveyor, and a paper was read by 
him on the Drainage of Bristol, a paper of the greatest interest to 
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the Members of the Association. He trusted that at some fdtnre 
time Mr. Ashmead might again reign oyer them as their Presi- 
dent. 

The President haying acknowledged the yery kind manner in 
which the toast of his health had been receiyed, expressed his hope 
that they wonld all endeayour to attend the Annual Meeting at 
Liyerpool and snpport the incoming President, whoeyer he might 
be. He had been so well supported on all hands by eyeryone con- 
nected with the Association that he shonld be happy, did the rales 
permit, to take office again, but many gentlemen, who had not yet 
passed that post, wonld haye to come into offioe before him. 



THE MODEL BYE-LAWS FOR NEW STREETS 

AND BUILDINGS 

The Model Bye-Laws for the Begnlation of New Streets and 
Buildings, recently issued by the Local Government Board, were 
then discussed. 

Mr. BouLNOis read the subjoined letter : — 

** BOBOUOH Subyetob's Officb, Town Hall, Bbadfobd, 

" 8th June, 1878. 

"Dear Sir, — I am sorry I cannot make it conyenient to be 
present with you on the 21st. Whatever discussion takes place on 
the Model Bye-Laws in respect to new streets, I hope your Meeting 
will take a liberal view as to widths. 

" I think the Model Bye-Laws are defective in fixing the 
minimum width so very low as 36 feet, and allowing buildings to 
be brought forward to the line of street. 

** In Bradford we pass no street under 16 yards ; and if over 
800 yards in length, we iosist on 18 and even 20 yards wide. 

"Land, as a rule, where new streets are being formed, is 
moderately cheap, and these wide streets wiU eventually become 
the arteries whereby currents of fresh air will be conveyed to the 
ceptres of crowded thoroughfares. 

" Yours truly, 

"JOHN ALLISSON. 
" H. P. BouLNOis, Esq., 
" City Surveyor's Office, Exeter." 
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Mr. BouLNOis next read ihe following " Notes on the Model 
Bye-Laws," by Mr. E. B. Ellioe-Clark. 

The writer does not intend to criticize in detail the Model Bye- 
Laws ; that has been amply done already by this Association and the 
Liverpool Architectural Association, and the Institute of British 
Architects. It may not be out of place to say that the opinion of the 
majority of borough snrveyors is that the Bye-Laws are generally too 
stringent and impracticable. The Liverpool Architectural Association 
have published a report in detail, which summed up is in direct oppo- 
sition to the Bye-Laws, and suggests their withdrawal altogether. 
The discussion at the recent conference of the Institute went some- 
what in favour of the Bye-Laws, but if that discussion is analysed, 
it can be shown that those who advocated a General Building 
Act formed on the Model Bye-Laws are ignorant of the whole of 
the circumstances local authorities have to deal with, and at the 
proper time and place the writer will do thia In considering the 
scope of the Model Bye-Laws, attention is directed to the following 
points: — 

Is it desirable to have Bye-Laws for the purpose of carrying out 
the intention of the Public Health Act, or would a generd statute 
be preferable ? 

If the former, do the Model Bye-Laws embrace the best prac- 
ticable means of doing so ? 

If not, what is the best means ? 

Does the Public Health Act provide the madiinery for enforcing 
strict hygienic laws in advance of the people's intelligence ? 

The first question has of late been frequently discussed by the 
professional societies named, with a great diversity of opinion. It 
would appear that a majority of those who practise in the Metro- 
polis and large towns adjacent are in favour of a general Building 
Act, while those who are engaged in the provinces are adverse to 
an Act. There are many serious objections to a uniform law for 
the entire country, which in the writer's opinion are fi^tal ones. 
The advantages appear to be more theoretical than practical; 
indeed, the sole advantage — no doubt a great one, as matters stand — 
being the substitution of a compulsory statute' law for what is now 
too frequently a permissive Bye-Law ; but Bye-Laws may be made 
to accomplish much more for each locality than a general law, if the 
making of the former be compulsory instead of permissive. Many 
urban authorities, as well as portions of areas under rural authorities 
which require it, at present have no bye-laws for streets and 
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buildings; this is a mistake, if a town or an aggregation of 
dwellings is deemed of sufficient importance to have urban powers^ 
it follows that laws for the various purposes of municipal govern- 
ment are necessary, therefore the wording of the Act should be 
absolute in compelling all existing urban authorities and rural 
authorities governing areas such as are practically towns, and all 
newly constituted urban authorities, to make Bye-Laws within one 
year. This would remove one objection to Bye-Laws. 

In a general statute the difficulty appears to give that elasticity 
in the wording and the discretion to local authorities which the 
circumstances demand : climatic influences, physical position, cha* 
racter and occupation of inhabitants, nature of building materials, 
all have a great influence on the execution of works and the 
ministerial action of local authorities. If proof be needed of this, 
take the question of refuse removal. In mining communities, say 
in Durham, Lancashire, and Yorkshire, water carriage for sewage 
has proved to be impracticable, owing to the character of the 
population and the difficulties in disposing of liquid refuse, and a 
general Act would not go so far as to preclude the use of privies 
and tubs. 

In Hove, where the writer is located,* people would be shocked 
at the idea of the Sanitary Authority permitting any of the 
intermittent dry systems, and pubhc opinion would speedily put 
an end to them ; in the mining community people would ridicule 
the idea of being compelled to use water-closets, and would not as 
we know ; so elastic or fiEur-reaching must be a general Act as to 
include these extremes. So £a.r as this particular matter goes, an 
Act would be useless, we do that without it which we do with it. 
Then in building, probably a uniform standard of thicknesses for 
walls might be adopted, though it is doubtful if this is desirable, 
but the same cannot be said of the materials of which walls are 
constructed in Hove and Brighton. Biibble walhng, composed of 
brickbats, flints, and mortar, gauged with fine shingle, is largely 
used, and owing to the nature of the hme and shingle makes a 
very good wall. In a district where the lime is not equally good, 
and the fine shingle unattainable, this kind of wall is never seen, 
just as in Hove a stone wall is never seen ; it is necessary to lay 
down strict rules for persons building with rubble, a general statute 
must contain the necessary restrictions for rubble and all other 

♦ Hove is cited, being a to?:n increasing at the rate of 2O,00OZ. rateable value 
per annum. 
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kinds of walling, and woidd soon become an enormous Yolnme if 
embracing the details now dealt with in Bye-Laws ; these details 
are readily grasped in each locaUty and provided for, snperfluons 
matter is left out. In Hove we do not want to mention stone, we 
cannot get it ; in other districts Bye-Laws do not specify for rubble 
walling, the bnildings never see it. 

It will be, indeed has been, nrged, that as there is a Building 
Act for London, why not have one for the entire country ? The 
answer fco this is, Permit provincial architects, municipal engineers, 
and the better-informed local authorities, to read the London Act 
and ask their opinions whether such an Act could be applied 
successfully in all the provincial towns and districts having urban 
powers. The London building community has been used to re- 
strictions since the Great Fire of 1666, so that for two centuries 
there has been a process of education going on ; capitalists and 
householders are therefore educated up to the standard of the 
Building Act, and comply with its clauses just as we comply 
with the usages of the society in which we have lived from our 
infancy. It may be mentioned that notwithstanding the Act in 
the metropolis for regulating buildings, as bad construction is seen 
there as in any other town in England, even in those towns where 
the Bye-Laws are notoriously lax. The writer, in addressing 
the conference of architects a few weeks ago, said that every 
community in the kingdom was not educated up to the standard 
which would enable the Model Bye-Laws being enforced without 
coercion, therefore they could not be successfally carried out. 
Mr. Boger Smith, a district building surveyor in London, said that 
was the great argument in fetvour of a compulsory Act, it would 
compel persons to observe the law, but like many others who 
argue this way, he forgot the character of the English people in 
this kind of matter, so admirably summed up in a paper r^ by 
Dr. Acland before the Association of Municipal Engineers,* when 
speaking of this very subject, *' The true policy for securing the 
national health lies in the steady education of the people, to take a 
thorough and intelligent interest in perfecting, under local manage- 
ment and central or imperial advice and supervision, theii* local 
sanitary arrangements, coercion, even if attempted, will in the end 
retard progress. Theorists may dislike the political truth, that in 
this country neither the Government nor the people separately from 
each other direct public opinion or make public law, it is discussion 

♦^ * Proceedings of the Association of Municipal Engineers/ p. 166, vol. iii. 
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and action and reaction between the two which bring about among 
ns stable progress. Practical life in England does not rest on 
logical Bcienoa" The witer askg the leading members of suiitary 
authorities and borough surveyors whether the Model Bye-Laws 
could be carried out without coercion? There are many and 
grieyous errors in these models^ but admitting them to be perfect^ 
for argument's sake, would they bear the test of application to 
every urban district in England ? No doubt there are many com- 
munities to whom some of the laws would be no novelty — though 
there are some, novelty itself To again cite Hove : where the 
Model Bye-Laws are of any value the Hove bye-laws are very similar 
and equally strict; and there is not more than ordinary difficulty 
in their enforcement, the reason being that most of the builders 
have been used to the restrictions of the Metropolitan Act ; nearly 
all the property is of a Jugh-class kind, and the houses are built 
much better than any law requires, that the executive have so £ELr 
successfully used the discretionary powers given under the bye-laws, 
that the governing body is drawn from the educated classes, and 
that public opinion demands the strictest supervision of sanitary 
works ; but this is exceptional. 

The necessary knowledge to enable strict hygienic laws being 
enforced has advanced very considerably within the past quarter of 
a century, but not sufficiently in a majority of cases without 
coercion. 

If the Model Bye-Laws are to be embraced in an Act of Parliament, 
some fresh machinery must be created to give such Act effect ; the 
present executive are unprotected and underpaid ; existing sanitary 
authorities are elected, very properly, by a popular suffiuge, and 
would not everywhere attempt coercion ; if they did, the next election 
would see their seats occupied by new members probably pledged 
to thwart the intentions of the Act, and each succeeding November 
would see men returned in the same interest, therefore other 
provision would have to be provided to enforce a strict law ; neither 
local authorities nor officers as at present elected could do it. 

The fact is, no general Act or bye-laws will secure the execution 
of health works by private owners, while the community electing 
the authority remains ignorant; only the gradual but '^steady 
education of the people" will accomplish this. In those towns 
where no restrictive laws have been in force, health laws must not 
be too onerous, and the standard must be graduated according to 
the intelligence in these matters of the community, sound public 



BISTRIOT MEETINa OF EXETEB. 267 

opinion cannot be raised at a jump to the high level of immediate 
compliance with strict laws, which we know are so necessary for 
the conservation of health in crowded areas, it mast be first created 
and then tutored. This can be accomplished by such societies as 
the Sanitary Institute ; by the establishment of such local bodies 
as the Manchester and Salford and Tottenham Sanitary Associa- 
tions, by the newspaper press, which instea4 of devoting columns 
daily to the reports of such cases as the Balham mystery — ^reports 
which can only serve to gratify a morbid curiosity, could bring 
about incalculable good by publishing articles on questions of 
health, and fully reporting meetings in connection with sanitary 
science, by permitting the teaching of the elements of sanitation to 
take its place with geography and grammar in every school, by 
establishing professorships of public hygiene at hospitals, uni- 
versities, and pubUc schools. Once let a community understand it 
is needful to place certain and defined restrictions on buildings and 
other sanitary works, and the application of what are now too strict 
laws will be effected without difKculty, and to this end members 
and officials of sanitary authorities should strive by disseminating 
sanitary knowledge amongst the people. The writer's conclusions 
are, Bye-Laws are more practicable for sanitary purposes than a 
general Act could be. The Model Bye-Laws contain many errors 
and require revision. Every sanitary authority should consult the 
medical, engineering, and architectural professions in their respective 
districts before they make bye-laws. The Government should take 
up the question of educating children attending Board schools in 
the elements of sanitary science. 

The Pbesidekt : The latter conclusions are about the best of the 
paper. I agree with these, but not with the paper itself. 

Mr. BotTLXOis: I cannot agree with all that Mr. Ellice-dark 
says in his paper. In the first place, it seems to me that it is not 
so much the education of the masses we want, but the education of 
the builder, who requires educating up to the Bye-Laws. Mr. Clark 
mentions errors in the Model Bye-Laws, but he does not state what 
those errors are. There are many points which require explanation* 
I may mention, as one point, that the thickness of walls engaged 
my attention in reading these Bye-Laws, and I found it necessary 
to address a letter to the Secretary of the Local Government Board, 
John Lambert, Esq., with a sketch showing my interpretation of 
the thickness of waUs. This is my letter : — 
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" Model Bye-Lam. 

" Dear Sir, — Will yon kindly inform me if my interpretation of 
ClaiiBel9, sec. O'), is correct as shown by the accompanying sketch ? 
I also find there is no clanae specifying the level of the gronnd 
with respect to footings of walls. Apologizing for troubling you, 
" I am, dear Sir, 

" Yonr obedient Servant, 

"H. PERCY BOULNOIS. 
" JoHH Lahbebt, Esq., "City Sorveyor. 

" Local GoTemment Board Office, London." 



The reply is as follows :- 



"Sir, — I am directed by the Local 
Government Board to advert to your 
letter of the 15th ultimo, respecting the 
interpretation of Clause 19, section (ff), 
of the series of Model Bye-Laws relating 
to new streets and buildings. 

" The Board forward for yonr infor- 
mation the accompanying copy of a 
Memorandum, and of the sketch referred 
>.■•>.. *<* therein, which they have received 
from their architect upon the subject of 
your inquiry. 
" I am, Sir, 

" Tour obedient Servant, 
*• "DANBT P. FRT, 

" Assistant Secretary. 

-St. „f:;z "^'^ ^- ^- B0ULN018, Esq., 

uiiT.T.".., "Borough Sorveyor, Bedford Circt^ 

Exeter. 

" Exeter Borough. 

" Mr. Boulnois is certainly not correct in his interpretatitui of § (g) 

of Clause 19 of the Modal Series IV., for, according to his sketch, 

the wall would be as much as 40 inches thick in the lowest storey, 

whereas it is only required to be 22 inches thick in the lowest 
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storey, 18 inches thick for the height of the next three storeys, and 
13^ inches thick for the remainder. In the event of the wall being 
more than a certain length without the lateral support of return 
walls, the above required thicknesses below the uppermost two storeys 
would have to be increased in each storey by 4^ inches ; but such 
extra thickness may, if desired, be confined to piers in the manner 
described in § (Z) of the same Clause 19. Mr. Boulnois will 
perhaps be able to understand the section better by reference to the 
annexed sketch. 

^' T do not understand Mr. Boulnois' difficulty in regard to * the 
level of the ground with respect to the footings of walls.' Glauses 
15 and 16 of the Model (IV.) provide all that is necessary on the 
subject of footings of walls." 

Having read the clause in full, Mr. Boulnois continued: The 
point is, that without specifying the height of the different storeys, 
and giving six storeys in a height of 80 feet, the wall appeared to 
be of an absurd thickness. It required an explanation, to prevent 
people going wrong. I wanted to be put right, as I could not 
understand the meaning of the clause. As to footings, their 
referring me to those sections is absurd, as there is nothing to 
show where your footings shall commence. There is another point 
in Mr Ellice-Glark's paper which refers to there being no clause 
in the Model Bye-Laws to allow the rubble ccmcrete walls they 
have at Hove; but there is a provision for walls of ''other hard 
and incombustible materials." Mr. EUice-Glark is therefore 
wrong. It is unnecessary to specify every class of walL Glause 
11 provides that ''Every person who shall erect a new building 
shall cause such building to be enclosed with walls constructed of 
good bricks, stone, or other hard and incombustible materials, 
properly bonded and soHdly put together." It means almost any- 
thing, concrete walls or anything of that kind. 

Mr. Smith : We have adopted the Model Bye-Laws at Taunton 
with very few alterations. As to the site of every house being 
covered with " a layer of good cement concrete, rammed solid, at 
least 6 inches thick," it is left entirely with the Surveyor to say 
whether it is necessary that the site should be covered with 6 inches 
of concrete ; and the same with footings. I think there is a damp 
course that we have to alter shghtly. 

The Pbbsident : The difficulty was to find where the course was 
intended to be placed. 

Mr. Smith (in reply to Mr. Dawson) : We have adopted ahnost 
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all the Bye-LawB, indnding the btiilding Bye-Laws, because cfn 
some previous occasions the Council found a difficnlty in securing 
conyictions, on account of what solicitors called idira vires, and it 
was thongbt that if we went into Conrt with the Oovemment Bye- 
Laws at onr back, there wonld be more chance of enforcing them. 

Mr. Dawson : We have taken our Bye-Laws from BristoL Our 
width of streets is 30 feet. But in many parts of the Bye-Laws 
we modify iliem, and do not carry them out in their entirety. 
Take, for instance, the wall going through the roof; if one house 
stands higher than another, we do not enforce that Bye-Law. Our 
own Bye-Laws are exactly Uke yours, all 9-inch party walls. In 
my disiaict these Model Bye-Laws will come under discussion. 

Mr. Smith : Carrying out the party-walls through the roof is 
yery much disliked. It is only important in the event of fire. At 
Taunton it is said that we have not fires enough; and if we haye 
one, it is easily extinguished, we haye such a power of water. 

Mr. Dawson : Take the common saddle roofs, would you carry 
the wall through them ? 

Mr. SaoTH : No. 

Mr. Dawson : Take the double gutter ? 

Mr. Smith : No. 

Mr. Dawson : In the case of the Y and double gutter ? 

Mr. Smith : There they make a mess of it. 

Mr. BouLNOis : In reference to the Bye-Law in regard to carry- 
ing up the wall through the roof, it is provided that " Every 
person who shall erect a new building shall cause every wall of such 
building, when carried up above any roof, flat, or gutter, so as to 
form a parapet, to be properly coped or otherwise protected, in 
order to prevent water from runnmg down the sides of such parapet, 
or soaking into any walL" It is all very well to say that, but the 
difficulty is to do it ; and the walls carried up through the roo& 
have a tendency to cause damp. 

The President: In Bristol we do not think of adopting the 
Model Bye-Laws. We have local Acts which are quite sufficient 
for our purpose, and therefore we have no intention at present of 
introducing the Model Bye-Laws. At Dartford the question of 
fees was considered. At Bristol we have fees which produce about 
700Z. a year, but if the Model Bye-Laws were introduced, there 
would be no fees. 

Mr. Dawson : And extra supervision would be required. 

Mr. BouLNOis : If these Model Bye-Laws are carried out, it means 
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the cost of a clerk of the works on eyery building that is going on, 
to be paid for by the Local Authority. 

Mr. Dawsok : It should certainly not be paid out of the rates. 

The President: The question is, whether this should not be 
provided by the Local Govemment Board. 

Mr. BouLNOis produced the Exeter Bye-Laws as to New Streets, 
Buildings, &c., confirmed in 1871, after which the party adjourned. 



THE APPLICATION OF STEAM ON THE 

EXETER CANAL. 

On the return trip to Exeter Mr. Boulnois invited discussion 
upon his paper on the Exeter Canal, and asked the opinion of the 
Members on the question of the applicabiUty of steam-tug towing 
on the canal. 

The President : It has been tried on other canals with banks as 
low as those of this canal, and found to work very well 

Mr. Smith : On the Eegent's Canal it has been done, and there 
is no danger to the banks, but the walls are of stone to 4 feet be- 
neath the surface. 

Mr. GrAiiSWORTHY : I do not think the wash wo'fild hurt these 
banks at all. 

Mr. Smith : There is very little wash with a twin screw. Captain 
Beadon's twin screws are in the bows of the vessel. 

Mr. Price : There is one peculiarity about this canal — the banks 
are built up, and not excavated. 

Mr. Dawson : Is it thought that the canal will ever be made a 
paying concern ? 

Mr. Boulnois : It will not be a paying concern very well unless 
we can get an export trade, and then it might pay fairly well. 

Mr. Dawson : But you have a surplus of 5001. 

Mr. Boulnois: But that is only as regards the surplus of 
revenue above the bare cost of maintenance. 

Mr. Ware : I have always been opposed to the use of steam on 
this canal, as it has occurred to me that probably the action of the 
screw would scoop out the sides of the banks under water, and 
mischief would go on without our knowing it. 

The President : Looking at the width of the canal, down here 
especially, I do not see that the action of the screw would be 
detrimental. 



272 



DI8TBI0T MBETINO AT EXSTBB. 



Mr. BoxjLSCJBj In addition to the danger to which Mr. Ware 
has referred, I doubt whether, as the canal is so short, it would be 
worth while to try steam upon it, so yery little would be sayed. 
The yessels using the canal are generally from 150 to 200 tons. 
The regulations of the canal are like the laws of the Medes and 
Persians. A yessel is not allowed to put up her sails, she must be 
towed up. She must not go more than 5 miles an hour, and the 
gain of steam in the short channel would not compensate for the 
risk. A yessel is not allowed to steam up. The 'Ossian,' for 
instance, which trades between Exeter and Bordeaux, is always 
towed up. The osiers on the banks produce about 300 bundles 
at from 2a. to 2a. 6d, a bundla 

Mr. HoDOE : It is yery httle for such a length of bank. 

Seyeral Members expressed their concurrence in the yiews of 
Mr. Ware and Mr. Boulnois, and the discussion of the subject 
terminated. 

On the return of the Municipal barge to the city, before the 
party disembarked, upon the proposition of Mr. Galswobthy, 
seconded by Mr. Smith, the thanks of the Association were accorded 
to Mr. Boulnois for his interesting paper and his excellent arrange- 
ments for the yisit to Exeter. 
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